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You 
capture 
the power "tAsi 

with RCA- 7027- A., .the high' power' seasitMty 

audio output beam power tube with extremeiy low distortion 



Th<c tonal complc^xity of the trumpet is uuliijotcd iti thuse power- 
frequency spectra, which show 12 p<>rccpt\ble overtones above a 
jundarnenlal hi^h-raii,^f note {(>9S cps), and 2't above a low-runffe 
note ( J 76 cpsJ. You capture- the fuU dynumic ranffe and tonal range 
with thf!' RCA-7027-A \n your audio output circuits. 

Here is the top performer in >Ludio power output tubes: RCA- 
7027-A ! It's a hif^h-pcrveance beam power tube with hifih 
power sei^sitivity and extremely low distortion, desi^n^ed espe- 
eiaHy for fcop-quality audio systoiiis. Two 7027- A's in Class 
AB: push-pull can deliver up to 76 watts power output with 
total harmonic distoi*tion of only Z7c I 

Special design features help assure cool oporntion : new S-311 
plate material, huiore ^?rid-N'o. 1 radiatin^^ fins, and short stem 
leads. Double-basc-pin conTicctions for j^rids No. 1 and No. 2 
provide flexibility of circuit arrang-cmont, aud assure cool 
operation of the grids to jninimize \*everse grid current. 
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For iiudio power output that does credit to your best desig-ns, 
specify HCA-7027-A. For information cheek with your RCA 
field representative, or write: Commercial Enirii^eerini?, RCA 
Electron Tube Division, Harrison, N. J. 



RCA Electron Tube Division— Field Offices 

EAST: 744 Broad Street, WewarN 2, New Jersey. HUmboldt 5-3500 
MmWEST: Suite 1154, Merchandise Mart Plaza, Chicago 54. ML, WKitehall 4-2900 
WEST: 6355 £. Washington Bkd., Los AngBles 22, California, RAymond 3-8361 
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RATED "Best Buy" 
-NQW EVEN BETTER 

V.' 



only for those who want the ull/maie 



FM/rVlX STEREO TUNER 

The FM luner that has everything . . . 0.95^1^/ 
sensitivily, Interchannel Hush noise muting 
system^ "A:ro-6eam" tuning eye, cascode bal- 
anced input, automatic frequency control, 
"local-distant" switch . . . now brrngs you 
Uie only 

FtVl TUNER wiih '^CORRECTIVE" 
INVERSE FEEDBACK 

Every high fidelity amplifier today incorpor- 
ates "corrective" inverse feedback for lower 
distortion and improved response. Now. Sher- 
wood brings the same performance benefits 
to the S-3900 EI FM Tuner; these include 
reduction of distortion due to owermodulation 
by the FM station and better quality long- 
distance reception. 

READY FOR FM STEREO 

Stereo via FM multiplex broaccasting is just 
around the corner. The S-3000 EH contains 
cha&siff space and all control facilities to plug 
in a "Stereo. multiple )( adapter.. Other features 
include flywheel tyning, plus 7" expanded 
^lide riiie tuning scale, cattiods-fdllowier out- 
put, and front panel atitput level control. 
si;ecwood ElEClronic {Laboratories, Jnc, 4300 
California Ave., ChtcafiO li, ItL 



I (=^0 Otfier fine Sherwood Tuners; 

I S ?MO n m-m Tuner $145.50 

! S-2200 AM.FM MX Stereo Tuner 5179.50 



fbT ftomplotfl technlea* d*lalU wrUa Dent, A-IO. 
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Silky Tone 
from Orient 

MOVING MAGNET 
STEREO CARTRIDGE 

NEAT 

VS-500 




SPECIFICATIONS 
Opcratint; Principle/ 

Stylus Diameter/ 

.7Tnil or .^iijil 

Frequency Rcspon.'ic/ 

at)- 18000 cps 

Stylus Pressure/ 

Output Signal/ 

5mV 1000 cps 5 vn^Ucc 
Slcrco Separation/ 

30dB 1000 cps 

Compliance/ 

i K 10' L~Tn/dyiu- 

Stereo Balance/ 

± I dR lOOO <'i)S 

D,C. Resistance/ 

1.2 kQ 

Load Resistance/ 

NEATONKYO DENKi CO., LTD. 

No, 4^ )-chofne, Kondo Hotogocho, 
CMyodo'kv, Tokyo, Japan 
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jOSEPH GIOVANELLr 



Two Speakers and One Amplifier 

Q. Wh en co'n ncc lino on R-olt m VnuJ- 
i^pMiher tmfl n 7G-ohm }riUiUpe(il:er to one 
viouophonit^ amiAi^Ct (.so iltai hoiU Imiii- 
>^p^a tc)\t v: }}! be ope ra f ij) a n i the .<io jju; 
time), <'lo('.s a 2>erftoii connect tln'm to Hu^ 
J-o/iiJi ami ihr. S-ohm fiutpjit taps? 

If (hii: ronrtcciinfi of Ihc lf»\d,<p/- akcrn 
to ihc 0)ilp)<f t<}p.\ irJiirh iirr .~>0 p*'y vca^ 
loircr t}un) the lou<t:<pc(d-ci-'fi I'aicfl impcd^ 
mtrr the proper pi'nrci't u i't\ pli:'(i6€ C.C^ 
jilohi ninj thi.\ true. Xfimei •mi)\heXd. 

A. WhcR JO It e.oiijieer iin S-olm\ and i\ 
M\-(A\m sprisjkcr to your ;irnp]iruM' Uw simiil- 
Iniiooiis opevalioii, eonDoet, 8-ob:]] 
speaker f,o Mic 4-ohiii tnp artd tlic IG^oli^n 
:<pnak(.ir to tlie R-olnu (;ip, r1i<? oitlK^r 

si(lc!< of tlic spenkoi's 1 iri)iitif]i( io tliC Coni- 
nnovi or ground a a (.lir c:j?;o in:jy Vic. li you 
liave two 8-olini spculicrs, you would (.u>u- 
Noct thcin both betweuii 4-ol]in tap and 
i^i'ound ; two lO-ohiu spisiltei's would lie 
(v()niu?(.di^d IjGt U'Gen the t;;}* t\m\ i^oui- 

uiou. Two four-nlnn speaker.^ Av<-u]d luivi^ 
to l>c wired iu sorites and eoiJU(^efi\l l.ic- 
t\VL>eii the 8-oluu t;ip and e<Minjion. It is 
l-jcst i.0 (.^onIler'l spojikers in parallel, hwi, 
;iH iiL rliis ];itler iTist;) uee. \{. is .^oiuotiines 
iijipo^.sibJe to avoid the. .scries hookup. 

Why i,s tlds. neressr^ry ? Wl^eii two n^- 
sisfors are coaucetcd in series, tlic tot/jl 
]■<^'^is^ciu^■e JH cqtKil ^> tlir .'iritlirnotienl sum 
oi" the individiuil rcsi'^laiuxiH. It- is ttbvioasj 
(horcforCj tliat tlie ftjt^i) of tliis coiiildiin- 
tion luust bo gri^ater t\\-A\\ m\y of the indi- 
vidual resi.stijuces juakiu^r \\y^ network. 
The impodaueos Ci^u be ti'caif^.I ;js i.hon^di 
i.liey were pui'C reHistrmct's. .so the twt) 
-l-oliui resistauces wheu couiiectod iu scries 
will be equal to S-ohnjs and uiusfc bo co!i- 
\\vo.ti}(\ to the S-ohm tap. 

Two rosistaucGS \i\ pni'Jtnc] aro cfpial to 
I he product of the re^^i.^tnuecs di\'ided by 
their so in. This residty in the value ot Uie 
(^ojubiaaliou of tlic refijsi;^uees in parallel 
beingr sn]alh;r tliau either of the rifsistriucf^. 
Ke.sistances, wliother iu series or iu p;tratlcb 
aet as a .single nuii having: ;i diftoicuit value 
froiu any oJ! Uie indi^'idual units ^vhich 
uuike ap t.l>c network, Tho need to match 
ijiipedaiices beiweca ainpliiler and speaker 
determines the tap to which the spea1;er ov 
speakers shall be eonneeted. 

When the impedances of the two speak- 
ers are uucquul^ as in the ease of your 
8-ohm iiud :IG ohm speakers, you will 
.'ichieve a better match by not conuectiuf/ 



"^3420 N&wMtJc Ave., Brool-hjn 



t.hriu rlirc>cdly in parallel, but hy Connect- 
Mi;r oa<di t<» itH bc-'it tap on the amplifier, 
if the s))eak(u's are coaucf'tcd iiri parallel 
liirc'd.ly. there would be an unequal di'^^- 
sion oi' power between the two, A.ssumiug 
that the s[ie:ikev.=^ are of oquid efliicieucy, 
coiiucetiug to differoit taps as haa been 
discussed divides the power i>qually ho that 
eaeh Sep Leaker will deliver an e<jiial and fnU 
si] a re of the acoufitical load. 

The following questions iverc snbuiittGd 
by liubeit >rcDoiiald, Oakhiudj Cali- 
turni:;. 

Rotation of Speakers 

Q. [ have heard from different .soiirces 
fjiot xoiiic i^pcolcers. i<hoidd he rotated ISO 

fj. on ih^ir moun'ls to compcnmie for the 
.<<n(ffihig of the cone:^. Is Ihii; true^ If BOy 
h<.itv offcH in it -iicce.^fidyy' Do ^aU iype^ of 
Fipeok-er.^ uAeii this rotation 

A. WIicu a -spejikev posi^csscs low con<3 
rei^onaneo and high <:ou;pliancfi, it oft^n 
means that tiio suspension material wlilch 
ceniers rntd <;apports (he eone lias low 
(da.slic limits. After a coisideralde time_, in 
such units, gravity exert y a dowiiward pull 
.sullieicnt to stretch the .suspension- If this 
stretching proLcs.s eoutiuues loog eriough, 
the voice c(dl will move far enough to nib 
a gain Jit the pole pieces. To avoid thisj, it 
is a- good idea to I'Otatc tiic speaker ISO 
dog. so that the pull of gravity is then in 
a direction to re-cGuter the fioue. This ro- 
tation should be carried out once every year 
or two. The need for ji .speaker to bo ro- 
tated does not indicate poor worUinansbip. 
I cannot say whether your speakers need 
this treatment. 1 can say, Imweverj that 
most speakerf? do not need it. 1 suggest 
that if there is any doubt in your mind you 
write to the speaker m:iuufactnrer regard - 
ini^' this matter. 

Distortion !n Stereo Pickups 

Q, l.'i there amp simple way i/j check 
tor lion iv ei .^fereo pickup- I would like a 
method of dci^-r mining) ■/ the distortion is 
hei)){) ea.vitfid hi; a nwrn Bt'i/lva or by a de* 
fee/ i)i the pichup dcsit)n. This distortion 
nil own vp pnrtieularh/ on tni'inpef pa^^^age^t. 
Thes^e some passages sound fine on amiher 
piehup whidi. is pari of another .^tyfttetn. I 
have fried changbio pTea^np.<i^ poiver amjili- 
ficr^, Mid spcaher channels. The diaiortiGn 
still persisls and sovnd.^; n.t if th^ IrumyiiU 
ar<} hreahhig vp on peaks. 

A. Iu chocking piekup distortion, tho 
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This is the 
only common sense j 




when you buy a speaker system ! 



JRE KNOWLEDGEABLE audio-hobbyist 
demands that the components of his- 
sound system achieve the reproduction 
of music which most closely represents 
his personal approach to perfection. 
He makes his choice of a speaker by 
one common sense — -the sense of hear- 
ing — the one sensible way to evaluate 
the tonal qualities of a speaker. Yes, 
he buys by ear, by listening, by com- 
paring to determine the sound of music 
which is most natural, most satisfying. 
His final selection is based upon a 
deeply personal judgment of the 
speaker which offers the greatest 
listening joy. 

Because of its magnificent musical 
values the audio-hobbyist maintains 
an inflexible preference for Wharfe- 
dale. The name Wharfedale to him is 
synonymous with the world's finest 
speaker systems. When he purchases a 
new speaker system he does not desire> 
and cannot be sold, any speaker sys- 
tem except a Wharfedale. And, when 
the demand for Wharfedale speakers 
exceeds the supply, he will wait pa- 



tiently, for months if necessary, for 
his Wharfedale speaker. 
Now, for this man and for those who 
may profit by his special knowledge, 
sound judgment and good advice, 
England's G. A. Briggs has created the 
great new Wharfedale '60, the first full 
range shelf-sizc speaker system which 
incorporates the sand-filled principle. 
Its compactness has been achieved 
without a degree of compromise. The 
Wharfedale *60 brings you rich, non- 
strident high notes without electronic, 
mechanical or acoustical tonal colora- 
tion. The sand-filled panel, coupled 
with specifically designed speakers 
matched to each other and tuned to 
perform perfectly within the enclosure 
permits a full, rich, glowing bass com- 
pletely free from any suggestion of 
false resonances. This is why, of all 
she If- type speaker systems, the 
Wharfedale '60, in our sincere opin- 
ion, is the speaker system which 
achieves the closest approach to the 
perfect recreation of the live perform- 
ance of music. Today, a great many 



people who enjoy the emotional ex- 
perience of music are buying high 
fidelity components. It 5s unfortunate 
that competitive advertising claims — 
even though justified — far from being 
a helpful guide to selection, often ofler 
a bewildering barrier to making an in- 
telligent choice. But, of this you may 
be sure. The one way to buy a speaker 
system is to listen with your own ears. 
If the sound pleases you, it is the 
world's best for you. 
And, no one can satisfactorily evalu- 
ate the characteristics of the speaker 
which will please you most by employ- 
ing any visual device which purports 
to measure sound performance. We 
feel sure that your high fidelity dealer 
will advise you not to invest in any 
speaker system which may provide 
you with less listening pleasure unii! 
you have heard the sound of the 
Wharfedale '60. With the creation of 
the decorator designed Wharfedale '60 
the commonplace look of ordinary 
stereo systems has been replaced by 
the perfect proportion of beauty. 






Tho Whorredolc '60 exclusive sond-<l1lcd panel gives 
opfimum results with boss frequencies. Ii consists of 
iwo lovers of wood with a conr^plelcly Inert filler 
of dry sand between them lo perrnit cleaner, truer 
boss down to 20 cycles. 



The coinpocf enclosure ofFers performonce gereroiJy 
oscribed lo on inflnlle boPTle plus metered pre-bol- 
□need wove pressure reJeose. Finished on four sides. 
Will perform excellently verticGlly or horizontally. 




IHt WMAflflflDAie M IN CENOWC Wfcl.hluV. EltHfR OIVEO OH POLISHED, OINUlHf HAHOGATir *NO SEHUIHE kPMEO OAK, IS PfilCCt AT tiCfi.SA 





Note: A new Wharfedafe 
"chairside" equipment cabinet 
has been coordinated in sty)^ 
mg with the Wharfedale '60 
Speaker Sy&tem, The "chzW* 
side" cabinet holds your enlire 
stereo system ...your record 
chanesr, lunef. preamplifier 
and cEmptifier. Priced a! 



lOITL 



STEREO QUALITY SOARS TO NEW HEIGHTS . . 



Presenting the 




THE "PROFESSIONAL QUALITY" 9T! 

Now, the ceramic cartridge proved in independent A-B listening tests to 
perform as well as the highest-priced "professional" types. It's Sonotone's 
revolutionary new 9T. So superior, you can expect faithful reproduction 
from the most robust musical passages to the most subtle overtones, 
Sonotone's nev; 9T series stereo cartridge: 



GUARANTEES performance equal to car- 
tridges costing up to 3 times as much— 
as proven in A-B listening tests. 

GUARANTEES highest compliance — al- 
lows major reduction of tracking force. 

GUARANTEES more than adequate chan- 
nel separation. 

GUARANTEES crisp definition. 

GUARANTEES superior, more compact 
mechanical design — including revolu- 



tionary new needle design with instant 
"snap-in, snap-out" replacement needle 
feature and buiit-fn j&wel tip protector, 
ELIM[NATES distortion — incredibly flat 
response of ± 1 db from 20 to 17,000 
cps— cuts listening fatigue. 

ELIMINATES dust pile-up— at recent 
trade show the 9T ran 4 straight hours, 
collected no dust. 

ELIMINATES most record groove noise 
or hiss— no ''needle talk". 



first point tt> consider is stylus wear aa 
such wear will cot oiily cause distortion 
hut will also damage records* Your dealer 
probably has a uucioseope to check the eon* 
dition of tlio stylus. The^re are also devices 
designed to keep an accurate record of tlie 
number of hours the stylus has been used. 
Those can be attached to the turntable at 
the tiuie of installation of a new cartridge 
or st^-^lus. 

Sijjcc some records are recorded at too 
high a levelj distortion will result in most 
cases. The fact tliat some picknps play 
tbcse same rceordf; without noticeable dis- 
tortion, does not necessarily mean that 
these pickups are superior to the first one. 
The setond pickup may 'lave poor transient 
response which, in turn, makes it impos- 
sible to reproduce the distortion heard 
when using tlie original pickup. I aoi not 
saying that this is the case, bnt it can be, 

I know of no easy way to measure tbo 
distortion of a pickup. What j^ou need m a 
truly low-distortion test record, with enough 
material of a wide range to test the tran- 
sient response of the pickup. How doea one 
know that he has such a record? Even a 
recording which has little distortion wben 
first played can deteriorate quite rapidly ♦ 
Records for this purpose are checked out 
by means of special light sources which 
display groove f^eometrj. If you know you 
have a record with a given amount of dis- 
tortion you can then test the pickup. If 
the distortion in the pickup is less thfin 
that of the disc, the distortion on the disc 
will mask the pickup distortion. No distor- 
tion can be detected below the level of the 
piece of equipment in the test setup having 
the highest percentage of distortion. 

It is also necessary to know whether the 
prea m plifier and a m p li fie r ha ve 1 o w di s- 
tortioTi, An oscilloscope and a distortion 
analyzer are virtually mandatory. 

Dlsfortlon in a Mike-Tape Setup 

Q. I would like a method of cheching 
the source of dudoriion in a microphone- 
tape recorder setup. Recently I wade fniy 
first pipe or {/ail recording. Due to space 
UiniiatioTie, the microphone had to set 
midway between the chamber ahoul 
feet fron the pipes. Although gain was 
watchedy disioriion appeared on the play- 
l)acl^ 0}i peal£s. A subsequent test wherein 
a frequency test record was fed into the 
tape recorder at various levels did not pro- 
duce a similar distortion even when delib- 
eratehj over-recorded. Could this distortion 
lye in the microphone or possibly in the 
acoustic characteristics of the room? 

A, I rather doubt that this distortion 
has to do with room acoustics. If there 
were any rattles or undue resoiianccSj you 
probably would have heard them while 
making the recording. 

The distortion of your organ recording 
can be another trieky one to answer. If 
the organ was played at: very high volume, 
it is possible that the microphone was over- 
loaded. This overload would produce dis- 
tortion. If the mike held up^ perhaps the 
mike had sufficient output to overdrive tht 
first or second stage of the tape re<^o^dcr 
(ahead of the volume control). This would 
result in an overly high distortion level re- 
gardless of the setting of the gain control 
(Co^itinued on page 79) 



Imagine, the 9T boasts all these "professional" features .. .yet sells for 
less than half the price of the least expensive "professionaT' cartridge. 
Enjoy the finest stereo reproduction quality ever built into a ceramic 
cartridge. . -With Sonotone's great new 9T — unsurpassed for perform- 
ance—and for value. 



LIST PRICE: 



9T-S. .$16.50 

[0.7-rnil and 
3-mil sapphires) 



9T-S77. . .$16.50 
(Two 0.7'mil 
sapphires) 



9T'SD. . .$19.50 
feaophire- 
Diamond) 



Sonotoii@, 

ELECTi^ONIC APPLICATfONS DIVISION, ELMSFORD, N. Y. DEPT. C2G-\00 
lU CAWADA^ contact atlas radio COfJP., LTD.,rDROnTO 
LEAnirtG MAKERS OF 






BATTERIES ■ CARTRjDGES ■ SPEAKERS ■ TAPE HEADS * MIKES - ELECTROMC TU8ES 
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Belden has it . . . 



Every wire and cable you need for 

sound and intercom service and installation 



Belden Sound and Intercom Cables are de- 
signed and engineered for highest audio 
efficiency and quiet performance. These 
cables are available in a wide range of types, 
sizes, and insulations, forall soundand inter- 
com installations. Ask your Belden Electron- 
ics Distributor for complete specifications. 





Miniature Broadcast Audio Cable 

8450 
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SUPERIORITY IN SOUND 




newdyna-twin 

PRIVATE LISTENING FOR THE 
STEREO AND HI-FI LOVER WHO 
REALLY KNOWS SOUND 

If you know sound, you can really 
tell the difference with a Telex 
Dyna-Twin. Only the new Tklex 
Dyna-Twin can offer music lovers 
true third dimensional stereophonic 
listening. Only the revolutionary 
Telex Dyna-Twin matched re- 
ceivers can give perfect balance to 
stereophonic or monaural reproduc- 
tion—with economy! 

With a Telex Dyna-Twin there's 
no more speaker placement prob- 
lem, no more juggling furniture, 
no more fiddling with controls! Just 
sit back and let Telex provide the 
most exciting depth and direction 
youVe ever experienced. 

Comfortable, too. The Telex 
Dyna-Twin weighs just 9 ounces. 
Air filled ear muffs allow hours of 
comfortable listening without tir- 
ing. Seven-way headband adjust- 
ment means perfect weight distribu- 
tion and maximum relaxation. 

Single no n- tangle cord makes it 
simple for young and old alike to 
experience new joys in high fidelity 
listening— in private. Sturdy Tenite 
and stainless steel construction de- 
fies even children. 

JF YOU KNOW SOUND, YOUIL INSIST 
ON THE NEW TELEX DYNA-TWIN 

For more information and a demonstra- 
tion, see your TELEX dealer. Or write 
directly to us. 

Item Model No, 

Dyna-Twin Headset, cord 

stripped and tinned , . . HDP - L 
Dyna-Twin Headset 

Standard phone plug — 

monaural HDP-2+ 

Dyna-Twin Headset 2 

Standard phone plugs — 

stereo HDP-23+ 

Dyna-Twin Headset 3 

circuit plug— stereo . . HDP'SS"^ 
^Other impedances available. 



LETTERS 



Communications Accessories Divisfon 
Te/ex Park, St. Paul 1, Minnesota, CA710 



Tape Quality 

Sir: 

You lUc promo tinfT tlio 1- track t<ipe. 
That is llic best tiling you have tvci done. 
Every QUO is ogreod. Aiu.l ilio tapes rtie 
mostly simply wonderful. At last wnt <';in 
get good 4-tr:ick tapes. 

But — just try niid uiake a solL^oiiou iu 
the iivcra^^c rctiiil music store or sound 
equipment Store. JiiM try it. You are not 
permitted to test tlic tape. You nre not 
pcrinitted to Jiave a portion of it played 
back to ;i.^cc;rt;un just what it is. You liuvc 
no way of. knowin|v wlicther it will appeal 
to you or not. 

As you knowj the end of the tiipe is 
!Se;ilod, iiud no one is permitted even to 
touch it. Aud I mean thi\U (T had one salcfi 
person take the carton I'rorri my liand and 
put it b^ick in the rack.) You get the idea 
that tlicy do not actually c?ire to soU them! 
t'ru serious. I mean it in all respect. I have 
tested this attitude in uo loss thon fourteen 
difForenl estaldislimeuts. They frankly will 
not let you make tho purchase. 

Yet any oiiC of these same stores will 
be happy to let you tost their disc records 
as much as you like and to help make a 
desirable selccfciou of cither one record 
or a dozen. You may play them until you 
j m a d e y n u r se Ic c tioi i in one of the 
cnbi( Ic^s they have for this purpose, 

Xof <io with tape. They'll praetieally 
throw you out oi' the place. They say 
you'll spoil the ti^pe^ you'll break it, you 
are not supposed lOj you can't bre^ik the 
seal. 

This is jisinine, Alrtiost every day I play 
a tape or do somethiufj with u tape. Is 
tape so delicate^ so forbidden^ a thing that 
will literally Grumble aw;iy at a touch? I 
have tapes that have been phiyed hundred.^ 
of times and the^- are exactly the sauu^ 
now as when played for the first time. 

Ky tonj^ue is liangin^ out to buy about 
$200 to *250 of 4-track tape rir/ht nou\ 
ineludinn^ mostly the classicH. They won't 
let mc ! Hut ucither I nor any other sensi- 
ble person want.s to buy a "pig in fhc 
poke ' — that day ha.s pafiscd. ^lusie is a 
personal thing. What I like, 3'ou may not 
likcj and lice v^^rso. . . . 

J. EM>[i:'rr Cadk, 
74 Woodfield l^oad, 
\^'e s t wo 0 d , N e^^'' Jersey 

(This UHiH er.cerpied from a ti^uch longer 
and -mmh more viinperojis Iciicr, hut it 
get a the idea over. Wc, too, wondor n;h}f 
tape — a ho ay,')- toulcd as heiytg htisically in- 
destructible an cuinpart^d to discs — ronld 
not be played on demnn.'itration ^nachi}U\^ 
for poiential buyers. LIST hait demonstra- 
tion wachiTie^s for ployhnch onhj^ b\d ev/io 
any tape recorder would be safe \f the 
biaii-crasc oseiUator iube{3) were removed. 
It i^eeu^n to us thai the dr'^dprs mvst dew- 
onstriite if the]i e:tpoet lo sell Yecordr,d 
tapes. Ed.) 

Record Qualify 

Sir : 

T resent the fact th.qt in order for mc 
to buy my favorite stereo re cords T must 
l;ike snch a gamble in the quality of what 
r get for my money. I recently ]nu -chased 
some high-fj>]alily eqiiipuicut and built two 
GO - w a 1 1 a ni]>l i tie r a iVo m an article in 
AUDIO. The overhang of the .^tyluB and the 
sty'us force are what the manufacture] h 
specify, and 1 got less than 1 per ci>nt 1^1 
distortitm Irom the preamp input to eitla^ 
amplifier ontpiit terminal when driving 
thevu approNijnately 40 watts with an IM 



distortion test set. This is far more powor 
than 1 ever use. But alas^ whoii 1 play a 
new super-high- ftdebty, eoniplet^-freqneney- 
range stereophonic record I still must 
gamble on what kind of sound I will get, 
I havu records with aome bands clear, 
.Homc distorted; I have records with one 
side dislortiou-free and the other irritating 
to listen to ; I have records witJi loud 
.swishes as the stylus passes a part of each 
revolution and I also have records so 
crystal clear and distortion free that 1 
can close my eyes and imagine the per- 
formers are right iu my home. These de- 
fects arc so audible and irritating ttiat 
they must have been noticed during in- 
spection after manufacture, I eautiot blame 
my equipment as portions of tlie records 
sound good while other portionnj tecordad 
at the same levcl^ do liot. Neither were the 
bad portions either aH near the outer or 
the inner portion of the record. The fact 
that these records were passed is, I feel, 
an indication of the contempt the record 
manufacturers have for the buying public. 

You could do a valuable service for your 
readers, as well as for your.self and tlui' 
record companies, by giving more empha- 
sis to thi.^ obvious dereliction of respou?i- 
bilit}' on the part of record manufacturers, 
1 n f h e e i id tl i ey w ill hnr t nob o d y but 
themselves. It is not right to pay $6,00 
for a stereo record when there is no as- 
s n ra ti ce that it ^v ill 1 1 lea su rc up to tl le 
technic: a 1 specifications mentioned on t!ie 
jacket. TJiere is ahva^'s the chiseled needle 
in the cheap phonograph in the record 
stores to test them on, but I don't think 
that is worth mentioning as a solution. 
Nor do I know of any dealers that will 
allow the return of records once they have 
been purchased and taken home. 

Clyde A. ^McGoluktck, 

l^MO-ACAN Facility, 

APO 99, San Ftancisea, Calif, 

{^ind that's the record side. Probably 
only ab^nt ^ per ce^it of thoa/i bnyina 
reeords have equipment of sujJiGient ex- 
cellence to .'ihow up most defects — bnl 
that 5 per cent includes a high percentage 
of Ai.u>JO readers. We believe the factory 
should e^^jchange faulty records — obviously 
not those damaged by playing on defective 
equipmeut. hut those cen he dctr-cff'.d easihi 
— at the dealer level, and any dealer wani- 
ing to bvild np a qnality conscion^ ctientelo 
should be loiltiug to handle the c;rfra worfc 
so long as the faHory replaces the records 
to hi)i}. Ed.) 

tape Decks 

Sm; 

I am a hi-fi fan. Tm n bit of a tinker, 
too^ capable of putting together a kit now 
and then^ or buihling a cabinet. Euf; my 
main objective is music — and quality. 

I have friends wlio operate tape record- 
ers. I believe they arc a dift'oront breed 
of dog. They don't mind listening to good 
music, but tiicy'd rather monkey with their 
machines, ilusic is only a vehieie* Thej 
seldom buy a disc and never a tape — ex- 
cept a blank. 'J'hey record live Diusic or 
dub from their hi-fi friends' di.scs, prefer- 
ling to listen to second-rate reproduetion 
of their own, rather than first-class store 
slulT. 

The market far i eeorded tapes is among 
hi-fi fnns like me. 1*11 buy recorded tapes 
when I can buy a reasonably priced tape 
deck. T want a first -class deck, to feed my 
]>reanip from the heads, for -^150 or less. 

I lielieve there arc thovisands like me 
(Contimicd on page S€) 
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250 SU CONSOLE Combining compact simplicity with meximum flejtibilily through Altec advanced 
design, the new 250 SU Altec has proven to be the ultimate in control consoles for TV, AM, F.M. 
recording studio or sound system use. Newly designed miniature plug-in preamplifiers, and utility 
input devices of uniform size and interchangeability permit free range in number and type of 
amplifiers used per console. 

Characterized by single unit construction for simplicity (amplifiers and controfs within same hous- 
ing) and economical installation, Altec's 250 SU features an externally mounted power supply for 
cool operation and isolation of strong magnetic fields. 

Providing complete circuitry for ail stereo or universal operating functions, there is no finer, more 
reliable control console serving the audio industry. Individual components are available complete 
with plug'in trays for custom and rack installation. 



THE 250 SU 

' Meets NAB, ElA. and 
recording requirements 

■ "Plug-in" unif s com- 
pletely inlercliangeabfB 
* Low fmped^nce mixing 

- Speech-music filter 
' DX. heater supply 

- Utility input devices 
\or tape-disc'llne' 
networks, etc. 

' Tube testing provisions 

' Expandable to iack 
fields, equalizers, etc. 



FEATURES: 

Up to 10 mixing 

channels 
' Single channel operation 
' TyyQ channel operation 

■ Two channel/three 
channel operation 

- "Stereo" operation 
' Illuminated meters 

' Color coded controls 

■ 16 connected inputs 

- Mlcropiione level or 
:;ihleh_level" on any 




458A "PLUG-IN" PREAMPLlFJER An eittemely 
simple, highly reliable, low noise preamplJfier, the 458A 
incorporates a single stage push-pull cross neutrafized 
vacuum tube circuit, transformer coupled to source and 
load. Maximuni reliability with unfailing performance are 
achieved through simplified design featuring fewer com- 
ponents, extremely accurate balance of input and out- 
put transformers, and premium quality pre-aged, shielded 
tubes. The failure of either tube will not cause loss of 
prog ram, 

SPECIFICATIONS GAIN: 40db unterminated [nput, 
34 db terminated. POWER OUTPUF: +20 dbm at less 
ttian .5% THD 50 to 15,000 cps. -f-25 dbm at less tlian 
1% THD at 1 KC. FREQUENCY RESPONSH: ± 1 db 20 to 
20,000 cps> SOURCE IMPEDANCE: 150 or 6O0 ohms 
(centertap for 600 Ohms). LOAD IMPEDANCE: 150 to 600 
ohms (centertap for 600 ohms). OUTPUT IMPEDANCH: 
Equal lo load Impedance. NOISH lEVEL: Eouivaient input 
noise: -126 dbm. POWER SUPPLY: I5ma at 275vdc and 
.7s at e.^^dc. 7U9ES: 2-6072/12AY7. DIMENSIONS: 
1 3/4" W X 3 15/16" H and 9 U/15" L. COLOR: Cad 
plate, dlchromate dip. WEIGHT: 3 1/2 lbs. fincliding 
tray), SPECIAL FEATURES: Push buttons for individual 
tube test. 40ma dc can be applied to center taps for 
simplexlns. ACCESSORIES: 13225 Rack Mounting Assem- 
bly (for 9 units). 13401 Mounting Tray Assembly. 5981 
Tube Test Meter. 535A Pcwer Supply. 




459A -PLUG-IN'' PROGRAM AMPLIFIER A highly 
reliable, low noise program amplifier with exceptionally 
large power capability, the 459A consists of a 2-stage 
push-pull circuit with a balanced negative feedback loop. 
Push-putI operation of all stages provides relisbifity, inter- 
changeability with preamplifiers for added gain and power. 
Superior ouerafi performance results from special input and 
outpjt transformer design of ultrafine baiante conibineb 
with premium quality pre-agcd shielded tubes. Pz-ogram 
tr:)n3mi33ion I5 not intciruptcd by failure ol :;lthcr output 
tube. 



SPECIFICATIONS GAIN: 56 dh unterminated input, 50 
db terminated. POWER OUTPUT: +30 dbm at less than 
.5% THD 30 to 20,000 cps. +35 dbm at less lhan 1% THD 
at 1 KC. FREQUHNCY RESPONSH: ±1 db. 20 to 20.000 CPS. 
SOURCE IMPEDANCE: 150 or 500 ohms (centertap for 600 
ohms). LOAD IMPEDANCE: 150 or 600 ohms (centertap for 
600 ohms). NOISE LEVEL 1 Equivalent Input noise: -126 
dbm. POWER SUPPLY: 40ma at 275 vdc antf l-5a at 6.3vdc. 
TUBES: 1-5072 /12AY7, 2-12BH7. DIMENSIONS: 1 Vi" W 
t 3 15/16" H X 9 11/16" L. COLOR: Cad plate, dlchromate 
dip. WEIGHT: 3 1/2 lbs. (including trayj. SPECIAL FEA- 
TURES: Push buttons for individual tube test. 40ma dc can 
bo spiled to center taps for simplextng. ACCESSORIES^ 
13225 Rack Mounting Assembly (for 9 units). 13401 Mounting 
Tray Assembly. 5981 Tube Test Meter. 535A Power Supply, 




535A POWER SUPPLY Compact, highly 
reDabiG, the 535A Is the DC power supply for 
furnishing the operating voltages to the 
Altec 45flA and 459A amplifiers used together 
with the Altec 250 SJ Console. Externally 
mounted to preclude hum, the 535A employs 
silicon rectifiers in both tiie filament and 
''B'* supplies. The 535A connects to the 250 
Sti by means of a 4-foot multiple conductor 
cable terminated in a type P306CCT ionea 
plug which "mates" with a Jones receptacle 
in the 250 SU Console. A single screw frees 
the power supply unit from its mounting 
bracket for inspection. 



SPECiFICATIONS POWER OUTPUT: 275vdc 
at 275ma. At 275ma ripple is .02v peak to 
peak max. 6.3vdc at 13a, At 13a eve ripple is 
1,5V peak to peak max. POWER INPUT: 117^ 
50-60 cps 245 watts at fuji load. RECTIFIERS: 
Silicon. CONTROLS: 1. Power Switch. 2, Cir- 
cuit Brealier(Push to reset). 3. 4 Position tap 
switch (provides arfiustment of voltage by 
autoformer action to accommodate 2 to 1 
range of loads). COLOR: DarK Green. WEIGHT: 
16 pounds. SIZE AND MOUNTING: 7 3/16" W 
X 9 5/fi" H X 7" 0 overall 



LANSING CORPORATION 

DepK ADB-1 ^ subsidiary of Ling-Tcmco Electronica, Inc. 

1515 Manctiester. Analietm. Calif. » 161 Sixth Avenue. New York 13, N Y 



ALTEC 



&1960 Ahec Lansing Corporation 



AUDIO • OCTOBER, 1960 



'.aFneriGanradiohistorv.com 



^sTENing 




CHESTER 



The symbol Q indicates the United 
Stertto Tapes 4-track 1 V2 ips tape 
numbei*. When Mr. Sanron has lis- 
l-ened to the tape only, the tape 
number is listed first. Otherwise, the 
corresponding tape number is fur- 
nished by United Stereo Tapes. 



Marty Gold: Skin Tight 

RCA Victor LSP 2230 

LoiTKling the sonnd pnr.^de tliis mouth isi 
one of the hottest i^toraQ disc recordings I'^g 
heart] In what is still a speoiaH7.efl field — 
elaborate perciissjou playJnj^ pop times to n 
fare-ye-wcll. Until this item cawe alonf. 
ECA'b recordings by Dick Schory'si percus- 
sion ensifmbie ba<l the fiehl pretty much to 
itself. C'Muaic for Bang, Biia-room, and 
Harp/* LSr J 866) nnd ''Music To Bronk Any 
Mood/* LSP 21250 Those sesjsioiis o^ved nnicii 
oil Uifiir success to the exceptional acouslics 
ot Chiea^^o's OrcLestra Hall, the scene of 
some 0/ tbe most realistic classical stereo 
recordings. WebstDt Hall in New York, 11 tied 
by Marty Gold Jtor 1»1« alburn, doesj not project 
ii.strumental sound with (juitc rJie Hair o£ the 
Chieago hall but bU stHngs, wooclwhuls, an^l 
brnsh'es should help to bring his poroust;ion 
id^^afi to A wAder audience. 

It's not easy to deeido whore to begin a 
description of sonje of the «tunt5 pulled in 
this album. They use tvpclve timpani. Some 
are kettledrums of the chaln-tmilag variety 
figured out by E5^aul Goodman of the New 
York Philharmonic. Along with pertal-oper- 
ntcd hejists, this collection of kettlodinms de- 
livers a range of almost two octaves, enablin;;; 
the arranger to mfc them as melody instru- 
ments throughout the rccordhi;;. 

The music has been carefully selected for 
Ihis particular project ; Hindnsian^ Jungle 
Drums, PerdUlo, Jiawniian War Chant, and 
go on. Le3t anyone miss the point, all the 
drums are grouped in front o£ the orchestra 
in what amounts to a soa of skins stretchinjj 
in an unbroken line across the full width of 
the area being miked. At strategic intervals 
are placed more exotic items such a^; metal 
and wooden tabla from India, an iBraoll clay 
drum, African Jog drum, aad at least thirty- 
six tunable bongos. It all adds up M a dem- 
onstration reL^ordiiig capable of pnttiujij tl^e 
finest sound systeio on its mettle and helping 
to kpep It there In the months ahead. 

More Drums On Fire 

World Pacific © WPTC 1005 

Tape enthui<ias^ can no longer coJUpla^in 
that they're not being tjiken care of in the 
drum department. The percentage of tape re- 
leases devoted to ja'zz is still somewhat lim- 
ited hut the sitiifition Is improving. United 
Stereo Tapes goined access to some unusual 
recordings when M added World Pacific to 
the growing lltit of disc firme nov: supplying 
material for tape releases. This 13 the second 
drum antholo^iy to appear on this West CoaKt 
InbeL Like its companion recording "Drum« 
On Fire/' it olTers a variety of talent within 
ono release. The drummers featured are Ray 



* 1£ Fore&t A'^e.y Hastings-on-Rudsonj 



SANTO 

N[ 0 » ea a n d A rm a ndo Po r iia of the G eo rg e 
Sbeariag combo^ Beany Barth of faster- 
sounds ffime, Mel Lewis, and Count Basic's 
"Keeper of the fikins"^ — Sonny Payne, Added 
juterest comes from occasional contributlon.s 
by pianists Buss Freeman and Freddie Gann- 
hrell, tenor stylist Zoot Sims and sultarlfit 
Jhu Hall, But drums hold the spotlight. In 
Brushes the mikes are worked at close range 
for fine detail in the M.0I Lewi.? brushworu 
hut the album's bigger nioQients come In the 
Sinn Keuton orig-iual Artistry in Uhythm and 
the Basic favorite Clap Handfi Ifere Comes 
Glicrhe. In the former. Bay Mo^ca provides 
the foundation for Pcraza's Latin gymnast ies 
autl Sonny Payne ignited the fireworks In 
C\<ip Hatuls. Considerably more "master bans" 
may be found on this tape than is heard in 
the stereo disc of the same performance. Owa- 
er>i of rpcGut-modcl tape machiYics should find 
thij> a novel and, at times, instructive red. 

Tchaikovsky; Swon Lake 

L'OrchesJre De La 
Suisse Romandey Ansermet 

London Q LCK 80028 

AnseriiiCfH version of the complete biillet 
i^ivan Lake received more than average at ten - 
tioji when it appeared on stereo discs aomo 
months ai^o. Listening to the same recording 
on tape doesn't prompt me to ehanije my 
opinion of the performance. I still get the 
impression that even the lightest aad most 
carefree dances in the score are cnnsidered 
pretty serious business by Ansermet:. Other 
conductors (Monteux instantly comes to mind 
Willi Fiatoulavl u close bHt?umi) weejii 10 ynjoy 
the sheer entertainment in Tchaikovsky's bal- 
lets a split second before the music reachCTi 
the listener. 

This tape^ ample in dynamic raoge, con- 
forms to the standards of the stereo disc in 
cleanlincsH of sound. Since both recording.^ 
are products of London's "middle period/* 
stereo spread is only moderate. Within the 
limitations of the miking theory usee at the 
time, tape still has the more couvineiiig or- 
cbestrnl panorama. 

Oscar Peterson Plays the Duke Ellington 
Song Book Verve O VSTC 232 

Oscar Peterson Trio: Frorelio 

Vflrve O VSTC 238 

Music composed or wade famous by Duke 
Ellington is never hard to take. One of Us 
over-enga g i n g f e atu rea is i he \va y it ma In - 
tains its identity in large and small Instru- 
mental combluations. This can l>e verified in 
a recent reel by the Oscar Peterson Trio. 
t*eterson has not acquired his keyboard fame 
ibrough recourse to introspection. FIls play- 
ing has never sounded heartier than it does 
in this elosely-mlked taping. Tbe placement 
of. the trio in the recording .studio prcsentu 
no complications. In playback, they toe an In- 
vi.Hjbic lino along one wall of the room. The 
bass In the liauds of Bay Brown and Ed 
Thigpen^s drums (lank the piano at e^ual dis- 
tance. With all three men "out front," the 
drums have a prominence not usually found 
in trio reeor<lings. Most tape fans ^vIll wel- 
cojiio the richness in transients. In fnct, the 
cvi!;p niceties of hru^hwork on a modern tape 
may take away attention which normaHy 
woyjld go to the piano. 

Tlie roster of tunos Includes Billy Strny- 



horn'H Take the A Train^ Invariably linked 
with IClIlngton's compositions in a collection 
.such as this. 

The selections from FJore))o. although di- 
verting euough in trio treatment, still lack 
tiie substance that an orchestra can give to 
a siiow score. Admirers of Peterson's past re- 
cordings of show tunes by Gershwin* Berlin, 
Bodgers, and Porter will not find fault wicb 
his loose-join red and liquid upproaeli In thSa 
folio. If forced to pick betweni the two tapes* 
I'd tnkc the Ellington album. 

Flamenco Spectacular 

Columbia WS 319 
Sevitla; Cuna Del Cante Flamenco 

London OS 25107 

A few stereo discs of Flamenco song and 
dance have managed to stand out alcove the 
average in terms of sound quiilHy. Any one 
who has devoted any time and ettort to the 
search for optimum playback of Flameuco in 
the relatively easy days of mono can appre- 
ciate tl\e cballenge presented to the stereo disc 
by the eastanet and guitar transients ; not to 
mention the thud of dancers' heels. 

This tost was met in earlier stereo records 
issued under the Montilla. Audio Fidelity, 
Elekira, and liivcrgide labels. These latest 
examples of the most sultry form of folk 
music should serve as n toulc to those de- 
mauding top Sound and performances thttt 
could have occurred only in Spain. Colum- 
bia's Spanish affiliate, Hispavox, obviously h^ 
lieves iu the very cio.<:eK( miking under the 
informal conditions of a "-In erg a Flamenca" 
or riamenco Jamboree. These coiUesl^t have 
hecu held for centuries by Gypsy singers, 
dancers, and instrumentalists. The brand of 
stereo featured in this disc takes one into the 
crowd that surrounds tlic performers, making 
it eui^ler to hear the couchiuf; froiJi the side- 
lines which continues even duruig the pauses 
between selections. 

London's native cast, concentrating on the 
music of Seville, is heard in far dltfereai 
perspective. Although tbe chanting has the 
same smoky inrenfiity at true I<'lamenco, the 
listener now finds himself on an imaginary 
balcony overlooking ihe pert ormors-^o dis- 
tant IS the miking in comparison with the 
Colunibia techninue. Wnlle 1 prefer the "gut- 
tier" quality of the clDseup guitar, there Is 
something to be said for a vantage point at 
some distance from the torrid tonsils of "tan- 
taores" in full cry. A novel feature of tliG 
London program is the refreshing sound of a 
group of be*ll ringers from Aiidalucia. Vuu 
don't go wrong with either releixpe but I b^an 
toward the Columbia. 

Esquivel: Infinity m Sound 

RCA Victor LSP 2225 

Arraugor-GOiiductor Esquivel is on tht* loose 
again in RCA^s Hollywood studios with e^■otic 
s ty 1 i n 8 for 0 rchc St ra and ech 0 ch n m b er. 
Maximum directionality is applied with a 
lavish hand and every square foot of studio 
air shakes and guJvcrs with tunes that used 
to identify the great bands of the past. Don't 
expect conventional updated versions of Harry 
.1 a lu e a ' Af u ah Ma leers or Tom in y Do rsey ' s 
Ma ric. E sq u i vel 'a La t in tern po r a ni en t t akca 
these old favorites as a mere point of de- 
parture for flightti of fancy that arc unique 
in a violently competitive industry. 

Ralph Hunter Choirs: Two's Company 

RCA Victor LSP 21 15 

Stereo has encouraged considerable experi- 
ment in the handling of choral mustc> This is 
the rirj5t project I*ve heard that attompts to 
cover on one disc all the pop stereo tecH- 
nique ujy to the present time. Balph Munier, 
whose Wild Wild West BCA album (LSP^ 
IOCS) was one of the drat wJdo-range choral 
stereo disoi>, stmts out with a large stock 
pile of voices, male and female, which he 
molds into different combiuuiions for each 
standard tune in the album. All tlie usual de- 
viccE;, without recourse to ping-pong elVccta, 
are presented here. The ueatet>t stunt occurs 
In the trcatmeat of Kichard Bodger's Funny 
Valentine. The femp^lc voices furnish a word- 
less curtain of sound that serves as a stage- 

(Continuod on page 74) 
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ANNOUNCING! 

Two Great New Tuners! 



nSHER 





WITH SENSATIONAL AUTOTUNE 

■ New and exclusive with FISHER! For 
the first time— FISHER AutoTune makes 
precise tuning automatic! Complece with 
front-panel indicator light. 




■ It took Fisher to iinprove on Fisher i Oar twenty- 
three years of leadership in high fidelity research 
are reflected in this mosc superlative of all tuners 
-the new VISHER 202-R! With ntw AutoTune, 
pliis — W muting, a Fisher exclusive, for automatic 
interstation noise suppression. 6 IF stages! Golden 
Cascode front-end. Sensitivity, 1 microvolt for 20 
dS of quieting. Capture ratio of only Z,5 db, by far 
the lowest ever achieved^ Assures optimum FM re- 
ception in all locations. Eight front panel controls, 
including a four-posicion AM switch, for maxi- 
mum flexibility and convenience of operation! 



$329.50 



FISHER 100 





OUTSTANDING FEATURES OF THE 100-R 

■ Ca&code fronc-end. Remarkably higli sensitivity. Three 
IF stages on FM. Completely iiidepefidcnc FM and AM 
circuits for stereo or monophonic reception^ I3ual-display 
Micro-Ray Tuning Indicator. Highly sensitive AM ferrite 
antenna. Multiplex and recorder facilities. 



■ Within its price range, the new FISHER 100-R 
has no equal. Delivering the same high-quality 
performance that distinguishes all FISHER tuners, 
the 100-R will meet the requirements of the most 
exacting audio enthusiast! Sensitivity, 1.6 micro- 
volts for 20 db of quieting. Separate FM and A^I 
Level Controls, Amazing AM section delivers sig- 
nal comparable to FM quality. Two-position AM 
Bandwidth Switch. Precision-aligned AM ferrite 
antenna. Five outputs; two amplifier, two recorder, 
and one multiplex. To judge this outstanding value 
—sec it^ play it, at your dealer's today! 

$199.50 



WRITE TODAY FOR COMPLETE DETAILS • SEE US AT THE NEW YORK SHOW 



FISHER RADIO CORPORATION •21-29 44th DRIVE • LONG ISLAND CITY I, N. Y. 



£xpoM: Morhon ExpofMng Corp., 458 Broadway^ New York 13> N, Y. ■ Avoiloblo rn Canada through Conodion-Marconl 
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Edward ZatnalK^anby 



Just Like Life 

I SPENT A LIVELY JiXY ot \'acul.ioii nnd 
mstruction^ this last August 31, nttcnd- 
h\g an outdoor recording session tlini 
w:ts of .special interest to me. It wns fc 
produce au abaolute recording, tliht beiii;^ 
my own tcnu of many years ior a reeord- 
jngj U'itli no liveness, no room sound. 

On various oecaijions I've <;ono into tliO 
peculiar properties of the absolute recnrd- 
inf^, ^0 \inlike the "normal'^ or reverberant 
recordingj but this was the first time that 
I had been present nt an inteiitionally 
"absolute" recording session. And thi.s was 
^ full-dress occasion, with four top-rankinjc: 
mugi&ians, an eng^inecring erow, Klereo Am- 
pe^Cj Sony mikes, and so on. 

Who would be putting solid cnsh into 
such an absolute recording^ utterly u.'^cless 
for the normal purposes of home listening? 
If you know the properties; of recorded 
soundj you'll understand wliy this particu- 
lar job had to be of the absolute variety. 
This was the master tape for a *'live 
recorded'^ demonstration, the one that took 
place in oonnection with the autumn New 
Y ork II igh Fi delity Sh o w and will no 
doubt be put on elsewhere as well. Tlie 
recorded sound of four piecoK of music for 
string qimrtet was to b& compared directly 
with the sound of the game four mnaicians 
playinpf "live/' the two intermixed j baok 
and forth, as the music continued un- 
broken. The type of demonstration i.s now 
familiar^ bnt this one. it seemed to me, 
tackled the basic acoustic nnd engineering 
problems with a great deol of know-how, 
both musical and tcehnlcal. 

It was taken for granted (as it has not 
alwajs been) that the pre-recorded sound 
imisi be of the absolute varietyj with as 
little liveness as possible. It was nnder- 
stood from the beginniugj here, that no 
matter how fancy the hi-fi quality, the 
sounds of recorded and live mnaic by the 
same musicians can never match unless 
there is only one liveness to do:il wHh — 
that of the listening room. 

Three ways present themselves for the 
making of an absolute recording. A reoHy 
100 per cent job requires an anechoic cham- 
ber — but no musician worth his music 
could play sensible music in one of tho.'^e 
chambeis-of -horror, let alone piny r^nseinble 
music with other musicians. (In a)i nncclj- 
oic chamber J if you haven't .stuck your 
head in onc^ your own voice sounds as 
though it were coming out of your car.H 
and all other sounds^ including otlier voices, 
seem to emanate from Inside^ your own 
iiead, JTo sense of space or distance* Un- 
canny and iinnervlngj too.) 



Second^ you can find yourself a ''dead" 
.studio and pro cee d t o <] rxi \\o e vc ry nv a 1 1 
with blankets and the iloor with two-ineh 
carpet; but you still won't get more than 
80 per ccut or so of what: you need. It'll 
i\c ill a p i ne ]7 . 'J' h c third wo y is better. 
('>utdoO]'.s. 

Outdoors 

Microphoiio^s and speakers are tested out 
of doora^ boeause if you have room enough, 
there is no reverberation — only crickets, 
wind noises, antos, jet planc.s, k'u]» playing 
ba.scballj blue .jays, crows, clipping spar 
rows, and kibitzers. In spOJikor testing 
these extraneouft noises arc of no groat mo- 
ment. In an absolute rceordiug session they 
are, to put it mildly^ annoying, but even so, 
the great outdoors is the pluce for (in?/ 
good absolute recording of a sane musical 
pei'formance. So outdoors it was, for our 
string quartet. 

The place wns coyly described in tliii 
(later) accompanying lit (^ratnre ms tli': 
■ t es ti 1 1 g /iel d " of tl i e wet 1 - k now n speaker 
(. o n 1 pa 1 ly w h ich pu t on the sh onv . The 
'iiold'' was the spacious front lawn of 
the Boss's country home in tlie mountain^fi, 
at Woodstock, New York. In front was a 
grand view over tlic valley below and the 
bbie rangers beyond. On each side wero 
euormoiis uiaple trees (their lenves made 
noisCSj and — b( lievc it or not — there was 
a perceptible livenesn reflected from the 
foUago^ thongli not enough to spoil the 
recording). The gronud sloped up a lum- 
dred feet or so to the housoj out of which 
spewed recording ealdes from fho Ampex 
indoors. (Wcatlicr insurance.) Jn^it on the 
^ar side of the mnsieian«s, under the big 
trees, was a stone wall di'opping down five 
or six feet. Our listening sj»ot was down 
below this wall^ in the underbrush and 
tlie poison ivy. 

(Note— you can litfton to an absolute 
recording anywhere at all. It takes on the 
c ol or a t ion of tl lo p lace in wt i i eh it i « 
])layed, just as does fclie sound of live 
music. The livo-r\^.-recordcd comparison 
could be made right there on location, out 
of doors, as well as in a show room or 
living room,) 

We had luck — 1 i n e 1 u d e m y sel f a s a 
klbit'/er and enthusiast. The people kei>t 
quiet and the autos stayed :iway. It threat- 
eiicd rain all day, hut didn't. The wind 
started to make liigh-lcvcl white iioise in 
tliG mnple leaves, but obligingly died down 
iigain. It was warm^ hut not too warm for 
violin playing, and there was siiade. when 
needed. Bug bombs were sprayed on every- 
body (avoiding the fiddles and mikes'j. 

The house dog sneezed only oneOj th<' 
Inmse cat jumped into the first fnidlG-s lap 



oiUy oncio, the erickets along the garden 
wall were mostly sileneed by one Eoy Alli- 
son, ^\'ell knm\n as an engineer- writer and 
licrc immortali?-ed as the man with the flit 
gnu. He spraytd and spniyedj dousing 
hundreds of crickets and sileneing quito a 
few. ^rrs. Boss served Daiii3=5h beer and 
CO li ce, plus an absolutely absolute lunch 
in the .single hour's break during somii 
eight hours of Steady work. It was won- 
derful — and out of the eight hours, plus 
editing nufil well after midnight^ we got 
some twenty-odd unnut<;s of first- rate quar- 
tet music, fit for absolutely nothing hut 
the special experiment for wbicli it was 
intended. Good work — the timing, after all, 
was normal for a serious recording session 
and tlm oYpeviment itself was^ after all, 
what the wliolo tiling wns about. 

Fine Arts 

The mnsie it. self is worth meutiouiug, 
because it w:is ^vholly uncompromised in 
mnsical quality^ and the performances 
were sui>cyb. Tlic player.^ were the I'Hnc 
Arts Quartet, a group of meu who are one 
of tlie better quartets in the music business 
and. in addition, have }>etween thcm an slsl- 
to n i si I i n g 1 3' a 1 i v c in tc re ? t in t h e mu tual 
problems and satisfactions that come where 
music and reproduced sound meet. They're 
so good at this that tliey get paid for it, 
which is just fiiic. They secm to understand 
what is needed to bring constructive har- 
mony botweoj intelligent eingineers (who 
ofteji have good amateur musical ear^t) 
■And pr<jfcssioimJ nuisiciaus — a t.liing tluit 
cjinuor. be said of most practicing musi- 
ciaui^. It's gratifying to work with them^ 
on either side of the andio-music fence. 
Since T am more or less on both sides, it 
was doubly gratifying for me. 

They played, for the demonstration, a 
part of the Ha vol Quartet, the well known 
Andand- cd /if ah He fiom the Tchaikowsky 
Q 1 [ ; 1 V te i y the ti en d ish ly d i fli e nl t , t w a n gy j 
l>n'//y scdierxo from Bnrtok's Fourth Quar- 
tet — one of the wonders of the quartet lit- 
er;jt>]rr — ;ind as a grand finale, tho 
niovciJient of the Mendelssohn Octej; for 
St riii^s. 

A'es — Octet, They recorded one half of 
\\, ou their four instruments, then in the 
dcoionst ration played the other half to 
their iicconipaniment. Musically this 

was a feat of extraordinary diOieulty* Not 
the )>}ayjng of the finished wliolc, wliieh 
wa.s if',\sy in .spite of the half-tajicd sound, 
))Ut the playing of the recorded skeleton 
half, miuns the second four instruments. 
The music is very fast, full of fiigal eoun- 
tevpoiiit, themes against tlicmos, synco- 
pated tnssings avonnd of quick ideas; when 
lialf the instruments are missing, the rhyth- 
niic and thematic cues are lost, the thing 
staggers on four out of eight cylindersj or 
like a spoken dialog with one speaker miss- 
ing (to con^binc metaphors.) Very tough 
pi aying. 

The recording of that truncated Octet 
was one of the most impressive technical 
demonstrations of sheer concentration Pve 
seen for a long while in Uie musical field- 
It was the more so because it came after 
eight h(un's of work, in twilight and finger- 
numbing chill, with dew beginning to form 
and aetnally dampening the finger boards 
of tlie 4^100,000 or more worth of stringed 
instruments the quartet was using. 
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Mono Hi-Fi... 
the experts say 
your Best Buy 



is EiCO 




mm St«reo Power Amplffler HFa9 
im Stereg P<wer Amplifier HFaz 
2BW Sler€D Riwer Amplifrer KFS& 



• Exclusive advartced systematized engineering 

• Latest and finest quality parts 

% Exclusive "Beginner-Tested" easy itep-by^ 

step instructions 
» Exclusive TRIPLE quality control 

• Exclusive LIFETIME guarantee at nominal cost 
IN STOCK — Compare, then take home any EICO 
equipment — right "oft the shelf" — from 1500 
neighborhood EICO dealers throughout the U. S. 
& Canada, most of whom offer budget terms. 
Hf81 Stereo Amplifier-Preamplifier selects, 
amplifies, controls any stereo source & feeds it 
thru seif'contained dual 14W amplifiers to a pair 
of speakers. Provides 28W monophonlcally. 
Ganged level controls, separate balance control, 
independent bass and treble controls for each 
channel. Identical Wi[l}3mson~type^ push-puti 
EL84 povi^er amplifiers. "Excellent"- SATURDAY 
REVIEW. "Out^andlng . . . extremely versatile. " 
- ELECTRONICS WORLD. Kit $59,95. Wired 
$109.95. incL coven 

HFfi5 Stereo Prcamplrfier: Complete master 
stereo preamplifier-control unit, self-powered. 
Distortion borders on unmeasurable. Level, bass. 
& treble controls independent for each channel 
or ganged for both channels. Inputs for phono, 
tape head, mike, AM, FM, & FM-multiplex. One 
each auxiliary A & 6 input in each channel. 
"Extreme flexibility ... a bargain." - HI-FI 
REVIEW. Kit $39.95. Wired $64.95, Inci. cover. 
New HFfi9 lOO-Watt Stereo Power Amplifier: Dual 
50W highest quality povifer amplifiers; peak 
pov^er output. Uses superlative grain-oriented 
steel output transformers for undistorted re- 
sponse across the entire audio range at full 
power, assuring utmost clarity on full orchestra 
& organ. 60 db channel separation. IM distortion 
0.5% at lOOWi harmonic distortion less than 1% 
from 20-20,000 ops within 1 db of lOOW. Kit 
$99.50. Wired $139.50. 

NF37 70-Watt Stereo Power Amplifier. Dual 35W 
power amplifiers identical circuit-wise to the 
superb HF89, differing only in rating of the out- 
put transformers^ IM distortion 1% at 70W; 
harmonic distortion less than 1% from 20-20,000 
Cpswithin L db of 70W. Kit $74.95. W1reri$1 M.9S. 
NFS6 2S'W3tt Stereo Power Amp. Flawless repro- 
duction at modest price. Kit$'V3. 95. Wired$74,9S. 



FM Tuner KFT9t)t Prewired, pre^ligned, tempera- 
ture-compensated "front end" is drift-free. Pre- 
v/ired exclusive precision eyc-tronic^") traveling 
tuning indicator. Sensitivity: 1.5 uv for 20 db 
Ouieting; 2.5 uv for 30 db quieting, full limiting 
from 25 uv. IF bandwidth 260 kc at 5 db points. 
Doth cathode foFlower & FM-multiplex stereo 
outputs, prevent obsolescence. Very low distor- 
tion. "One of the best buys m high fidelity kits." 
- AUDIOCRAFT. Kit $39. 9S". Wired $65.95'. 
Cover $3.9S. 'Less cover, T.EJ. incl. 
AM Tuner HFT94: Matches HFT 50. Selects "hi-fi" 
wide (20-9000 cps (iTi -3 db) Or v/eak-Sta1ion 
narrow (20-5000 cps @ -3 db) bandpass. Tuned 
RF stage for higli selectivity & sensitivity. Pre- 
cision eye-tronicJ^i tuning, "One of the best 
available. -HI-FI SYSTEMS. Kit $33.95. Wired 
$65.95. Incl. cover & F,E.T. 
FM/AM Tuner KFT92 combines renowned EICO 
HFTgo FM Tuner with excellent AM tuning facili- 
ties. Kit ^59,95. Wired $94.95. fncl. cover & 
F.ET. 

AF4 Economy Stereo Integrated Amplifier pro- 
vides clean 4V/ per channel or 8W total output. 
Kit S38,95. Wired $64.95. Incl. cover & F.EJ. 
HF12 Mono Integrated Amplifier fnol illus.'): Com- 
plete "front end" facililies & true hi-fi perform- 
ance. 12W continuous, 25W peak. Kit $34.95. 
Wiretf $57.95. Incl cover. 
KFS3 3-Way Speaker System Semi-Ktt complete 
with factory-built ^k" veneered plywood (4 sides) 
cabinet. Bellows-suspension, full-fnch excursion 
12" woofer (22 cps res.) S" mid-range speaker 
iwith high internal damping cone for smooth re- 
sponse, 3V2" cone tweeter. 2'/i cu. ft. ducted- 
port enclosure. System Q of Vi for smoothest 
frequency & best transient response. 32-14,000 
cps clean, useful response. 16 ohms impedance. 
HWD: 26^ " X 13^/fe" X M^{j ". Unfinished birch. 
Kit S72.50. Wired $84.50. Walnut or niahogany. 
Kit $S7.50. Wired $99.50. 
HFS5 2-Way Speaker System Semf-KIt complete 
with factory-built Va." veneered plywood (4 sides) 
cabinet. Bellows-suspension, V&" excursion, 8" 
woofer (45 CPS. res.), & 3V2 ' cone tweeter. iVi" 
cu, ft. ducted-port enclosure. System Q of ^h. for 
smoothest freq. & best transient resp. 45-14,000 
CPS clean, useful rcsp. 16 ohms. 



HWD; 24" x L2V2 " x IOV2". Unffnished birch. Kit 
S47.50. Wired $56.50. Walnut or mahogany. Kit 
$59.50. Wired $69.50. 

HFS1 Bookshelf Speaker System compfetc with 
factory-built cabinet, Jensen B" woofer, match- 
ing iensen con)ores5ion-driver exponential horn 
tweeter. Smooth clean bassi crisp extended 
highs. 70-12.000 cps range. 2 ohms. HWO; 23" 
X II" X 9". Kit $39.95. Wired $47,95 

HFS2 Omni-Directional Speaker System (not iffus.) 
HWD: 36" X IS'/i' x 111/2", "Fine for stereo" — 
MODERN Mf-FI. Completely factory-buitt. Mahog- 
any or walnut $139.95. Blond $144.95. 
New Stereo/Mono Automatic Changer/Player: jam- 
proof 4'Speed, all record sizes, automatic changer 
and auto/manual player. New cxtremefy smooth, 
low distortion moisture-proof crystal cartridge 
designed integrally with tonearm to eliminate 
mid-range resonances. Constant 4V2 grams stylus 
force is Optimum to prevent groove flutter dis- 
tortion. No hum, turntable attractions, acoustic 
feedback, center-hole enlargement. Only lOVd" x 
13". 1007S: 0.7 mil, 3 mil sapphire, $49.75. 
Incl. F.E.T. and "Magnadaptor." 

tShown in optional Furniture Wood Cabinet 
WE71: Unfinished Birch, $9.95; Walnut or 
Mahogany, $13.95. 

ttShown in optional Furniture Wood Cabinet 
WE7Q: Unfinished Birch, $6.95: Walnut or 
Mahogany, $f2.50, 

■I 
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Show me how to SAVE 50% on easy-to butld 
top-quality Hi-Fi. Send FftEE catalog. Stereo Hi^FI 
Guide pius name of neighborhood EICO dealer. 

i Nanrte , 



Address.. 



1 CUy.. 



Zone 



..Stale;. 



Listen to the EICO Hour, WASC-FM, N. Y. 95,5 MC, 
Mon.-Fri., 7=15-8 PM. 

© 19S0 by EICO, 33-00 N. Blvd.. L, 1. C. 1, N.V, 
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Tlie Importers of the 
World's finest txariitable 
take pleasure In tlie 
endorsement of tlie 
leading "first authority". 



C. G. McProud 

Audio September issue 




THE 

NEW 
F2S 

fl-wo-speed furnfl-able 

^^The F2S model tested measured 52 db below a stylus velocity 
oi 1.4 cm /sec at 100 cps — 17 db better than NAB standards. 
Neither wow nor flutter is detectable by ear — using piano 
records for the former and violins for the latter. The unit comes 
up to full speed in one revolution of the turntable at 33-1/3 r.p.m. 

^'Using the formica-covered base available for the unit and the 
Connoisseur integrated pickup and arm, we could not £nd any 
trace o/ acoustic feed back when playing in a typical living room 
with the loudspeakers six feet from the turntable. 

*'This is the third Connoisseur turntable we have had the op- 
portunity of using — the first is still in use after six years and 
is just as quiet as when new. The F2S-Fixed 2-speed-follows the 
same general type of construction and would appear to be cap- 
able of providing a long and satisfactory life. It is attractively 
finished throughout, with shafts ground and polished to mirror- 
like surfaces, and with all internal parts finished as though done 
by a watchmaker". . . , C. G. McProud. 



$59 



.50 



audiophjie ner. 



CONNOISSEUR INTEGRATED STEREO 
TONE ARM AND DIAMOND PrCKUP 

A superb automatic control action tone arm that 
permits accurate raising or lowering without 
touching the pickup arm itself. .005/6 diamond 
stylus with 3.5 gram force. 20-18,000 cps ±2 db; 
25 db channel separation. 




see It at 
your local dealer 
or write 



^^mWERCONA CORPORATION 



( FJi-ci CO ?? > r D > V is Hi n ) 
g 16 West 46th Street, New York 36, New York 



And, for that matter^ the playback of 
the oatet, complete and on the spotj was 
for me the most impressive part of the 
entire show. I stood diree-tly in front of 
the quartet (I had two mikes in my hands) 
and was really entranced at the strange 
effect of seeing four plaj-ers before me 
and hearing eight, perfectly balanced and 
in the most convincing musical ensetnble. 
One cello, to my rights would play a 
phrase^ then the other cello^ sounding 
practically the same but invisiblcj would 
take it up- half the players I heard made 
motions that matched their sound» the other 
hnlf played without moving, 30 to speak. 
An eerie effect — and it worked, f>f course^ 
because the recording was alisolute and 
therefore the recorded- live match was 
acoustically ncar-peTfect. 

Cue Music 

Some intereatiug points were raised by 
the method that this dermOustrAtion used 
for putting together the musie in the 
recorded u.y.-livc demonstration. This^ of 
course, is always a tricky business^ Musical 
cues must be worked out and practiced for 
many honrsj to ensure a perfect transition 
from live to recorded sound or recorded to 
live. Coordination between engineers and 
musicians is part of the deiil — and is often 
a major problem, with the best will in the 
world. Even in such matters as the simple 
location of a given cue in the music. The 
musicians have their professional terminol- 
ogy and printed miiRic to match- "Two be- 
fore Hj" sayR the first violin, or "on the A 
major chord/' and the players start, exactly 
together. But the non-seore-readiiig engi- 
neer may be at a loss to express himselfj 
though he hears tlie music perfectly well. 
^'ITow about that rushing place there — you 
know, where the musie conies up loud sort 
of, twice ^^cedless to say, there may be 
a dozen ''rushing places" that fill that bill, 
and an agonisiiug amount of paid time can 
be lost merely in coming to a factual un- 
derstantling as to wJierc the musical cues 
are located^ without fail. 

It was with tliis in mind, I suspect, that 
the demonstration this year was done by a 
method which has evoked some criticism, 
but which turns the entire final perform- 
ance over to tiie musiciansj leaving nothing 
at all for the engineers to do but start the 
tape and stop it. This method involves 
clearly audible, low- volume musical cues 
from the speakers as the live musician.-^ 
play during the demonstration. The audi- 
ence cannot hear the cue music, but the 
players, especially the second violin and 
the cello in our demo, can hear what is 
needed to keep the live playing exact] v 
coordinated with the pre-reeordeti tape. In 
our case, the two speakers (stereo) were 
directly behind the second violin on One 
side and the eello on the other, not two 
feet from the players. 

It is true that this cue music sounds 
continuously while the live players are 
playing the same music. It is true that, in 
the absence of the live players, it could be 
heard, at low level, by the audience. But in 
actual practice, as I can state very dcfi- 
nitely from personal experiment at many 
listening locations, the cue mvisic is indis- 
tinguishable and inaudible at a distance 
of as little as four or five feet in front of 
the players. It plays softly^ they piny at 
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ANNOUNCEMENT! 



FA-4 i ZTste7 I . . .the unique 
Formulation for increased dy- 
namic range recordi ng,. .is a 
Soundcraft exclusive. Ifa-4;-^ 
cannot be incorporated in any 
tapes other than those with 
the Soundcraft Trademarli! 



Since the introduction of the new Soundcraft Tapes with FA-4 frequency adjusted formulation, thou- 
sands of recordists have indicated their preference for this new magnetic medium. Their reasons are 
plain to hear in every reel! More of the dynamic range of music is captured on the sensitive FA 4 oxide 
formulation— resulting m recordings that sparkle with new true-to-life dimension. YouVe never really 
enioyed the fuJI capabilities of your tape recorder until you try Soundcraft Tapes with FA-4 Frequency 
Adjusted Formulation. Buy Soundcraft Tapes today! They cost no more than conventional tapesl 




SOUNDCRAFT 
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"INDCRAFT 
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DCRAFT 
DCRAn 
DUNDCRAFT 
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^SOUNDCRAF 
SOUNOCRAF 
UNDCRAF 
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DUHDCRAF 
SOUNDCRAn 
SOUNOCRAF 
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SOUNDCRAFT 
SOUNDCRAFT 
"INBCRAFT 
■'DCRAFT 
DCRAFT 
. DCRAFT 
JUNDCRAFT 
SOUNDCRAFT 
SOUNDCRAFT 




There's a Soundcralt Tape for every recording need. Write tor literature. 



REEVES 



SOUNDCRAFT 



Great Pasture Rd., Danbury, Conn. ■ Chicago: 28 L Jackson Blvd, 
CORP. Los Angeles^ 342 N. LaBrea ■ Toronto^ 700 Weston Rd. 
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Yes, AUDIO is publishing a cookbook— 
not that we intend to oxt^nd the subject 
of gastronomy to include roeipes in fu- 
ture pages of AUDIO. 

You may ask... why? 

And we would answer— Simply because 
we feel that people who read AUDIO, 
and enjoy the finest quality music repro- 
duction also enjoy really good food on 
their tables. 

Your next question may be ... Is it a dif- 
ferent kind of cookbook? 

Of course our reply would be— Yes [ Oh, 
it doesn't have a revolutionary format 
and it appears to look like any ordinary 
cookbook. Butj the secret of its goodness 
is the recipes that fill its 148 pages... 
recipes responsible for the heart warm- 
ing', flavorsome, homespun aromas expe- 
rienced only in the kitchen of an Adiron- 
dack country home. 

The name of the book is PLACID 
EATING, and it ia chock full of palate- 
tempting recipes compiled by Climena 
M. Wikoff, owner of the Mirror Lake Inn 
...at (you guessed it) Lake Placid, New 
York. 

Actually, the first edition (now out of 
print) was discovered by Mr. AUDIO 
(G. G. McProud) during his stay at Mrs. 
WikofTs Mirror Lake Inn» where, in Mr, 
McProud's own words— . . every meal is 
so tasty that eating becomes a real joy, 
where each nigkt^s dessert excels the one 
from the night beforcf where ove has to 



push himself away fro?n the table before 
upsetting the daily calorie cotmt'^ 

Here is a cookbook that will enable you 
to recreate in your own homes superb 
dishes experienced only at the Mirror 
Lake Inn— dishes like Lake Trout Baked 
In Wine and AdiroTulach Apple Pie, rec- 
ipes for which are reproduced below— 

lAKE TROUT &AKED IH WHITE WINE 

R-ttnovc hcicU and uiU from a ^-pound fiih. Split ofhcn dcMn 
bii:kiT)iI rinse well. Remove baclcboix ^nd nib iniidc xiih lemon, 
ulf, pepper and ihymc lo wic- Knmd 1 tiblcfpoon of buuer 
And anchovy pajic the Jiic of i pcj; phurg mixture iiuidc 
ii/ih. ?licc fiih in & greaicd biidn^ pin Jind cavtT wiih cup 
oi whin wine- B»Jte 25 to 30 mijiutcs in modcnitt o»cn, S50 
degree!. Bixte frequently. Garaiih with pinley uid lemon 
ind Krvf wJ(ti pUin boiled poLii(j«. 

ADIRONDACK APPLE PIE 

1 t. i\jjp» S ibipj- white com iyrup 

2 (jspi lifted fTour 6 to 8 tin applet, thinly 
Yi tsp. gnted nuuneg sliced 

V4 C Onngc juice putry 
c melted butter 

Mix toother the fugu^, flaw, nuimcg< onui^ jutoe, corn 
lyrup aitd melted buticr- Add the iMccd apples ittd 
ly. flutter 1 pie pan heavily befote puuing in your puoy. Pill ibe 
pic steli With the ^pple mixture and mate putry itripi for Uie 
(Op -wbich ihould be dipped in mcitcd butecr before pulling on 
'he pie BaVc in 400 AfgKe oven for 15 minutn: reduce heai to 
260 degree and hake 55 (o 40 mitiutei longer. 

This colorful book, plastic bound for easy 
handling! will contribute many wonder- 
ful adventures in food for everyone in 
the family. Order a copy today, the Lady- 
of-the-house will adore you for it. Inci- 
dentally .. .it makes a wonderful grift for 
anyone. PLACID EATING^ 162 pages, 
Plastic Bound : §3.95. 



RADIO MAGAZINES, INC, Dept. K99 
P*0« Box 629/ Mtneoia, New York 

Enclosed b my remittance of * * 

please send me < . « copies of 

PLACID EATING @ $3.95 each* _ 
(No C.O,D,, all books sent postpaid in U,S.A, and possessions, 
Canada, and Mexico. Add 50c for Foreign ordet^. ) 
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full couccrt ;-olume, ami the live playing 
simply muaks the cue music — TiiaskB it to 
oil but the players hn mediately next to the 
speakers. 

At least, tliis was the cnse in the lf*60 
demonstration I'm talking jibout. Pvc 
heard th^it some earlier domoB of thia sort 
erred in that tbe cue musie w;i3 loud 
enough to co institute a rather obvious vio- 
lation o£ the listener's eon fide nee. I wasn't 
there, but I'll agree that an "unfair*' deui- 
onstration could easily take place under 
such circumstances. It might even be un- 
i II te II ti 0 n a 1 — t h e louder c vi c nius ic , a f * <■ r 
allj makes the musieal switchovers oasii v 
for the playerijl Conversely^ the fainter 
the cues^ the more likely are the musical 
breakdowns — CuCi; missed and the transi- 
tion Irom live to recorded sound derailed. 

You can understand that from tliC musi- 
cians' viewpoint this little matter or not 
missing the Cues becomes alarmingly im- 
portant in a public show — ^to the exclusion 
of everything else. .Taek up the volume on 
those cuesj George, and make thingy easier 
for us! Could happen. 

It's true, I'll further admit, that the 
tiansitlons from live to recorded sound can 
be done on the basis of stopping the tapo 
aUo^ther, or running it in complete si- 
lence, while the live portions are played. 
It has been done. But this system, while 
t echn i e al 1 y a b o v c rep roach, p on cs 7 cry 
tough problems of cooidiuation. How is the 
taped passage to be brought in against the 
live music, in e^nct ti^mci? Who is to start 
the tape at the rij^ht cue-pointy in a split 
seconrW Or if the tape runs continuousily, 
how are the mnsieiaus to measure the exact 
silent interval and end their playing as tho 
taped iiuiific starts? It is musically impos- 
sible for a good en.semblc to play a pas- 
sage exactly the same again and again — 
c sp eci ally i n d i He rent aco u s ti c lo c ati on s. 
To switch from live to pre- taped music 
without a hiteli is thus a problem that is 
ri.sk - 1 a d c n a nd , at h es t ^ solu b le in th i s 
fijshiou at only a few limited points m 
the music. 

The contiijuous'cne system, on the other 
lumd, allows the live musicians to keep in 
perfect ouordinutiou with the taped per- 
forma nee throughout, at all times. The 
transitions may bo made easily and ^vith' 
out nervous crises, almost auyvs'here that 
seems likely to give a smooth "cross-fade"' ; 
good musical splices arc almost 100 per 
cent assured. If it eau be done honorably 
and fairly, this system is clearly the best 
for the musie. It is the only method that 
from thf^ niuMCi Ellis' point of vif-w Ciin vn- 
sure a really mui>ical performance and 
from the auilieucc's viewpoint guarantee 
an enjoyable musical experience as well 
Uii a good audio-musical stunt. 

The Musical Fade 

But there's a further argument involved 
here. 'There are two ways to create tlie 
musieal fades on the pre-recorded demon- 
strati on mateiial that act as cue music 
while the live niu.sieians arc playing fit full 
volume. The obvious method is all-elec- 
troiiic. tlie simide fade. In lliia c'ahi'., i]ui 
musicians would pre-record the entire piece 
of muiiic at normal volume. Then the fadcsj 
down to minimum c.ie -volume, would be 
accomplished via playback volume control, 
(Co'ii tin-lie f} on prifjc 73) 
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LEfS EMJOY THE INTERMEDIATE RANGE MORE FULLY! 




Is your speaker system a two-way one ? Or a three-way 
one? If you arc now using a woofer of ten inch or 
larger for low frequency range in your two-way system, 
you are likely dissatisfied with ihc tone quality of inter- 
mediate frequency range. Aren't you ? 
It's very difficult to reproduce the middle range satisfac- 
torily if a speaker of large caliber is employed for low 
frequency range in a two-way system. 
Can't a two-way system be converted into a three-way 
system easily and simply? Yes, it can be done by making 
use of a PIONEER Speaker Model PM-16B, which is 
shortly to be placed on the market, together with a 
PIONEER Crossover Network Model DN-1 
When constructing a new three-way system, a combina- 
tion of Model PM-I6B and Model DN-5 also comes 
in very handy. 

CONE-TYPE SPEAKER MODEL PM- 
16B FOR INTERMEDIATE FREQUEN- 
CY RANGE WITH BACKLOADED 
CASE 

PIONEER Model PM-16B is a new speaker which is 
made by thoroughly improving the intermediate-range 
speaker Model PM-I6B sold hithertofore. 
The frequency range of Model PM-16B is 400-6,000 
cps, reproducing the intermediate range only, but it has 
an extremely smooth characteristic within its range of 
reproduction and enhances the pleasure of truly enjoy- 
ing the beauty of middle frequency range. 
Model PM-16B is provided with a back -loaded case, its 
rear being hermetically scaled. Therefore the back of 
speaker needs not be enclosed in another box, enabling 
it to be mounted in any type of cabinets just as is. 



S PECIFICATr ONS 



Voice coil impedance : 8 or 16 ohms 
Resonance frequency : 350 - 420 cps 
Frequency range : 400 - 6,000 cps 



Crossover frequency : 
Power Input : 
Sensitivity : 



over 500 cps 
25 watts 
104 db/watt 



TWO- AND THREE-WAY CROSSOVER NETWORK MODELS DN-5, DN-6 AND DN-7 

A crossover network is a 'must' for constructing a muhi-way system. 

The three kinds of crossover networks Models DN-5, DN-6 and DN-7, newly placed on the market by the PIONEER, 
can be expediently used in cither two-way or three-way system by means of a slide switch. Especially the Model DN-5, 
in addition to two-way or three way selection, is provided with a switch for choosing (he impedance of either 8 ohms 
or 16 ohms as occasion demands. 

Those, who have a two-way system at present and desire to convert it into a (hrcc-way system > can do .so very simply 
by just using a Model PM-16B together with any one of these networks. 

SPECIFICATIONS 



Model No. 


DN-5 


DN-6 


DN-7 


AUcnufilion : 


6 db/oct. 


12 clb/oci. 


]2 db/oct- 


Crossover frequency : 


4,000 cps for two-way 
500 cps and 4»000 cpE 
for ihrec-way 
(selected by slide switch) 


4,000 cps for two-way 
500 cps and 4,000 cps 
for thrcc-way 
(selected by slide fiwitch) 


4,000 cpj for two-way 
500 cps and 4,000 cps 
for thrcc-w.iy 
(selected by slide switch) 


Impedance : 


8 or 16 ohms 

(selected by shdc switch) 


8 ohms 


16 ohms 


Maximum (ransmittcd pow<:r; 


wntts 


30 watts 


50 walls 


t 1 



D N 




CDlp i o n e e r 



FUKUIN ELECTRIC, LIMITED 

5 Olowacho 6-chome, Bunkyolcu, Tokyo, Japan 
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EDITOR'S REVIEW 



NEW YORK SHOW A SUCCESS 

TDE New York High Fidelity Show has come and 
gone for 1960, and it was — contrary to what was 
expected by many — a great success m several ways. 
In the first place, the attendance was at least aa good 
as m 1959 (although official figures have not been 
given out), the general appearance of the exhibit 
rooms was considerably improved over previous years, 
iind the interest and inlelUgeuce shown by those who 
came as visitors was of a consistently high calibre. We 
might add that the demonstration techniques ^vere 
somewhat improved, and oven those exhibitors who 
have been notorious in the past for '^high decibel 
gain" were much more subdued this year- — not that 
>''ou couldn't hear them properly, but they didn't 
blast you. 

We were particularly impressed by the Rockbar 
exhibit with its Collaro and Goodmans products. The 
room was decorated to look like a typical den in a 
comfortable home. There was no ijripression of a 
sho^vroom— the appearance was that of a place in 
which one would like to spend some leisure hours. 
Then there was the Marantz room in which the sub- 
dued and dramatic lighting accented t}ic products that 
were being featured. 

Mcintosh introduced an intelligent and attention- 
getting idea at this show for the first time with a 
''Maintenance Clinic.*' Announced only in Audio of 
the 2U0ntbly publications, fhe clinic offered to make a 
thorough chock of any Mcintosh product, regardless 
of age, and to replace any needed parts and luhes — ^all 
at no cost to the owner. All he had to do was to bring 
the equipment in, leave it while he visited the show^ 
and take it home with him when he left. Two hundred 
thirty-nine people took advantage of this offer — one 
from far away as Durham, N. 0., others from Wash- 
ington, D. G. Philadelphia J and points in New Jersey 
and Connecticut as well as upstate New York. Aside 
from the fact that this shows a great amount of in- 
tegrity on the part of the manufacturer, it also shows 
one of the advantages of component high fidelity — it 
is difficult to imagine some package hi-fi manufacturer 
inviting o^vners to cart in their consoles for a thorough 
check and repair. 

This show also marked the introduction of 11. IL 
Scott into the kit field with a bigh- quality FM tuner 
packaged in such a manner as to offer quite a few ad- 
vantages to the person who becomes a kit builder for 
the first time. The shipping package serves as a holder 
for the progressing tuner as the work goes on, and 
when the builder quits for the night he simply closes 
down the top of the box and everything is out of sight 
—there aren't even any wire clipping's on the floor 
since all wires are factory-cut to the exact required 
lengths. 



The Citation division of liarman-Kardon showed 
the third, fourth, and fifth of the series for the fir^f 
time — an FM tuner, and another pair of stereo am- 
plifiers. The IV is somewhat simpler than the I yet 
provides most of the functions as the original preamp ; 
the V is a dual-40 stereo power amplifier. Also the 
Citation X, a loudspeaker. 

Two companies— Fisher and Sargent-Rayrnent— 
showed component reverberation systems. Both of 
these work on the same principle, with delays intro- 
duced in controlled amounts to produce the desired 
effect. 

The Sound-Span introduced by Bogen-Presto com- 
bined into a single integrated stereo amplifier unit all 
the facilities needed to enable the user to reproduce 
two separate monophonie programs at the same time 
to different speakers — such as FM radio in one room 
and phono in another— or to convert the amplifier 
iiito a stereo unit. Such switching has often been done 
in the home by the advanced hobbyist who knew what 
he wanted and at the same time Imew what to do to 
get the desired results. Now it is available in a single 
cabinet^ ready to hook the speakers up to. 

Electro- Voice exhibited — in addition to their wide 
line of loudspeakers — their new electronic organs, and 
rather than having a professional demonstrator for 
the instru)iients, anyone interested was able to play 
them. BICO showed a new tape recorder kit — all me- 
chanical work done, but the kit builder puts the elec- 
tronic parts together. KLH displayed their new Model 
Nine fuU-rauge elcetrostatic speakers, and were sur- 
prised jyow many people were interested in stich rela- 
tively high priced units. 

Across the street in the Hotel New Yorker, the Fine 
Arts Quartet gave an excellent demonstration of live 
i^s. recorded music and we must admit that we couldn *t 
tell when it was live and when it wasn't. One out- 
standing number was the octet — a sort of glorified 
"music minus four'' — in which the quartet played 
live along with itself playing from the tape, a real 
jieat trick. Mr, Canby tells how the recordings were 
made in Audio ETC, beginning on page 10 in this 
issue. 

All in all it was a wonderful show. IIere*s to more 
like it. 

ERRATA 

In the Tape Guide for September, it seems as 
though we allowed the gremlins to ci^eep in again— 
twice in the same column. On page 34, third column, 
twenty-second linCj the formula for C should have 
been l/d-rrfL; the simplified formula for C a few 
lines down should be C^-25fi00ft00/f-L, where 0 is 
in />./Lf, / in kilocycles, and L in millihenries. Let us 
hope this will answer adequately ^ny letters which 
may be forthcoming. 
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two,,, perfect for stereo 

Perfect Stereo-mates* for the best Stereop/ayer ever I 

Silent partners.. < the 198 and 800 reproduce 
only the music in a record perfectly faith- 
fully . . p without adding a whisper of sound. 
Here is responsible performance— for all who 
can hear the difference- From a gentle pian- 
issimo to a resounding crescendo — every 
movement of the stylus reflects a quality 
touch possessed only by the Stanton Stereo 
Fluxvalvet. 



The Arm-Model 198 UNIPOISE Arm 
with iniegrated Stanton Stereo Flux- 
valvet Pickup. identical to the 
top^rated Mode) 3R0A Collectors 
Series Cartridge. Lalanced on a 
single pivot— fnction-free for almost 
infinite compliance to trace the more' 
drfftcurt-to-track groove of a stereo 
record— the Model 198 precisely re^ 
produces music from mono and stereo 
recordings with tull fidelity. ^54.00 



I- 




The Stereotable--(5yropoise 800 , 
the only magnetically balanced high 
fidelity turntable... actually rev/olves 
on a cushion-of-air. Without a trace 
of rumble-horizontal or verticat- 
the Gyropoise 800 is the perfect- 
mute in a Stereoplayer, keeping the 
record in quiet motion at precisely 
33Va rpm. less base $66.oo 



LISTEN I Ask for a Pickering Stereoplayer demonstration at your Hi-Fi Dealer todayl 

FOR THOSE WHO n CAW HEAR THE DIFfERENCE 



PCAW HEAR THE DIFfE 
ickering 



Send for Pickering Teoh-Speos^a handy guide for plan- 
ning a stereo high fidelity system ... address Dept. BlOO 



PICKERING A CO.. l^C., PLAiNViEW> NEW YORK f U S Patent No. 2,&17.590 *The Model 198 arid Gyropoise 800 are sold separately 

STeftEO MATES, STEREOPUVER, UNlPOlSE. GYROPOISE. STANTON STEREO FLUXVALVE ARE TRADEMARKS USED TO DENOTE THE QUALITY OF PICKERINfi & CO.. INC. PRODUCTS 
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FIRST PHONE CALL VIA 
MAN-MADE SATELLITE! 



"Project Echo'* satellite wenl into 
3 near-perfecl circular orbit 1000 
miles high, circling the earth orice 
every two hours- Its orbital path 
covered all parts of the S, 




BELL TELEPHONE LABORATORIES BOUNCES VOICE OFF SPHERE 
PLACED IN ORBIT A THOUSAND MILES ABOVE THE EARTH 



Think of watching a 1 05'al wedding in Europe by live TV, 
or telephoning lo Singapore or Calculta — way of oiUer- 
space satellites I A mere dream a few years ago, this idea 
is no^v a giant step closer lo reality. 

Bell Telephone Laboratories recently took the step by 
successfully bouncing a phone call betwecin its Holmdel, 
N, J., test site and the Jet Propulsion Laboratory of the 
National Aeronautics and Space Administration (NASA) 
in Goldslone, California, The reflector ^vas a 100-foot sphere 
of aluminized plastic orbiting the earth 1000 miles up. 

Dramatic application of telephone science 

Sponsored by NASA, this dramatic experiment— known as 
'^Project Echo" — relied heavily on telephone science for 
its fulfillment . , . 

■ The Delta rocket which carried the satellite into space 
was steered into a precise orbit by the Bell Laboratories 
Command Guidance System. This is the same system which 
recently guided the remarkable Tiros 1 weather satellite 
into its near-perfect circular orbit. 

■ To pick up the signals, a special horn -reflect or antenna 
was used. Previously perfected by Bell Laboratories for 
microwave radio relay, it is virtually immune to common 
radio "noise" interference. The amplifier — also a Labora- 
tories development— was a traveling wave ^'maser" with 
very low noise susceptibility. The signals were still further 
protected from noise by a special FM receiving technique 
invented at Bell Laboratories. 



''Project Echo'' foreshadows the day when numerous 
man-made satellites might he in orbit all around the earth, 
acting as 24-hour-a-day relay stations for TV programs 
and phone calls between all nations. 

This experiment shows how Bell Laboratories, as part 
of the Bell System^ is working to advance space communi- 
cation. Just as we pioneered in world-wide telephone serv- 
ice by radio and cable, so we are pioneering now in lising 
outer space to improve communications on earth. It's part 
of our job, and ^^^e are a long way toward the goal. 




Giant ultra sensitive horn-reflector antenna which received signals 
bQuncecT off the satellite. It is [ocatecT at Bell Telephone Laboratories, 
Holmdel, New Jersey. 

BELL TELEPHONE LABORATORIES 

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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A Transistorized Stereophonic 

Control Unit 

RICHARD Y. MOSS 

Stereo controls and their functions have been a source of confusion for the audiofan. The fol- 
lowing analysis dispels some of the confusion and leads to the design of a high quality preamp. 



STKiiEoriiOK iG souKD iii rivt^d suddcnlyj 
pe r 1 m ps ii u ex p ce to d 1 y , t runs p oite d 
by the media of compatible dise re- 
t<>rdin^^Sj FM multiplex^ and simiiltn- 
neous AM-FM and AM-TV transmis- 
sions^ and multi track magnotie tape 
recordings. While each of these tecAx- 
niques requires a different method of 
conversion from electromagnetic or 
acoustical information to an electrical 
signal^ all have the common character- 
istic thiit two similar but separated audio 
ehannels arc required for coinpcnsation 
and ampliAcation. This article will di.s- 
cuss the design of a stereophonic control 
Tiait by cx-amining the problem in two 
parts: fi r s t, the ph i loso p hy of s t er o o 
reproduction and the fnnetious of the 
various controls which are necnssaiy to 
such reproduction ; and second, the ac- 
tual circuit design and construction of 
such a control nnitj incorporating tran- 
sistors for increased reliability, low hum 
and 7uicrophonies, and compactness. 

After a brief examination of the 
stereophonic control units on the market, 
one would be forced to the conclusion 
that the transition from monophonic to 
stereophonic reproduction entails a7i in- 
erea.^o in the complexity of controls by 
a factor of at least two-to-onc, and per- 
haps greater. This observation is sup- 
ported by. the initial approach of most 
manufacturers of stereo equipment^ 
namely^ to provide two of everything 
plus some peculiar additional functions. 
While "two-of -every tiling^' is certainly 
a straightforward solution^ it does not 
reflect very favorably upon the engineer- 
ing "know -how'' of these manufacturers, 
sinc€ stieh a solution does not imply any- 
thing more than a very superficial anal- 
ysi s of the p r obi ems of s t cr co ph on i c 
reproduction. In lien of any further 
criticism of what has not been done, let 
us proceed instead with a first-order 
analysis of what sliould be donc^ and 
reflect this analysis in the design of a 
control unit intended for stereo, not 
meiuly a double-barreled approach to 
monophonic sound, 

• 17^ Woodland Ave., Palo Alio, 
Calif, 




LEVEL 




Fig. 1 . Front ponel of control unit. 



Audio Controls in General 

Audio control functions In a stereo- 
]>honic system may be divided i:ito two 
general categories: first, those functions 
which arc common to all types of audio 
reproduction in general, and hence can 
be controlled in both channels simul- 
taneously; and second, those functions 
which ar<; peculiar to stereo, and which 
may require some definition before tliey 
can be appraised. In the first category 
we find: (1) input selector switching, 
(2) phonograph record and magnetic 
tape playback equalii^ation, (3) master 
level control, (4) loudness contour com- 
pensation, (5) tone control, (G) scratch 
and rumble filtering, and (7) power 
switching. 

It is often convenient to incorporate 
the fir.^t two functions^ input selector 
switching and equalization compensa- 
tion, into a single control, especially 
since most modern monophonic disc re- 
cordings and virtually all stereophonic 
discs are recorded with the HI A A char- 
acteristic, and the NARTB recording 
curve has become standard for tape i-e- 
cording at the 1^/2 and 15 vps speeds. 
The selector-equal i;5er should thus con- 
trol a t 1 ea st th re e low - 1 eve I i n p u ts : 
a high 'impedance microphone input, a 
m agn etie ph on o in pu t w h i eh i c 0 i-p 0 - 



rates RIAA equalization, and a magnetic 
tape head input with NATRB equaliza- 
tion. At least two high-level inputs are 
also necessary, one for a tiiiicr, and one 
to be used for pre -equalized tape play- 
back or a high-level phono cartridge. 
While level control of each input would 
be a pleasant luxury, it is desirable to 
limit the number of level pots to one per 
prranip channel, so as to be able to ad- 
just the ovitput of tJic low-level preamp 
to approximate the signal at the high- 
level i n p u t s , th us a vo i d i ng s udden 
changes in volume when switching from 
any of the low-level inputs to a high- 
level si.g)ial. 

IjCVcI control needs little discussion, 
except to point out that such a control 
should be ganged to both channels, 
avoiding Ihc inconvenience and added 
coniplexlty of separate concentric con- 
trols and unreliable mcehauioal clutches 
which arc supposed to permit operating 
the two knobs in a ganged fashion. 

Loudness contour compensation and 
tone controls may usually be considered 
slmultaneou.sly, since in the ordinary 
listening environment either will pro- 
duce a satisfactory result^ and in instal- 
lations where both are present it is com- 
mon that the Ion dn ess control prnduces 
such .^atisfactorv iH^sults that the tone 
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eonirols soon become diisty with disuse. 
For the purposes of a compact installa- 
tioiij then, the tone controls may be 
Glimmated from the control unit and 
made a part of the power amplifier^ 
wherein they aixj adjusted to compensate 
for unusual I'oom acoustics and then left 
set; in many cases tone controls may he 
eliminated from the system entirely. In 
any casGj the loudness contour is a nec- 
essity, and should be capable of repro- 
ducing the Fleteher-Muns<^n equal-loud- 
ness contours from the 0 db, or full 
room volume, curve to a fairly low 
listening level, aay - 35 dh. It is also 
possible to consider scratch and rumble 
filtering under the general heading of 
tone control, but logical consideration 
of this topic soon leads to the conclu- 
sion that the audiophile who is interested 
in building his own control unit is prob- 
ably using a professional turntable or 
high quality changerj and is concerned 
almost entirely with the reproduction of 
high fidelity prograni sources, thus pred- 
icating the proposition that the inclu- 
sion of filters designed to compensate 
for the shortcomings of lower quality 
equipment and low fidelity sonrcesj is a 
waste of effort in an ostensibly high 
fidelity system. Even the enthusiast who 
may wish to play badly worn or 
scratched discs which are collector's 
items isn^t likely to find much utility in 
sneh controls. He is more apt to dub 
these irreplaceable recordings onto tape 
using special filters as a part of the re- 
cording system, and then play the tape 
to save wear and ieai' on the originals. 
The conclusion to be drawn from this 
argument is that the elimination of 
rumble and scratch filtei's from a stereo- 
phonic control unit intended primarily 
for the reproduction of new, high quality 
recordings with professional quality 
equipment will hardly impose any hard- 
ship by limiting the flexibility of the 
control unit. 

Power switching is a subject which 
could be expanded into a volume by it- 
self, but in this control unit such switch- 
ing will he confined to controlling the 
d.e. power for the nnit itself, plus one 
additional circuit which may be used to 
control the eoil of a power relay, and 
this in turn controls all the a,c, power 
to amplifiers, tuner, turntable^ and tape 
or other auxiliary equipment. This is a 
more desii'ahlc situation than trying to 
mount a switch to handle as much as 
half a kilowatt within the control unit 
itself, and if the d.c, power is used in 
the relay control circuit, then there will 
be no a.c. power within the control unit 
except signals, with attendant advan- 
tages in hum pickup reduction. 

The preceding analysis has thus re- 
d need the o rig i n a 1 se ven m on ophonie 
functions to four: (1) a combined se^ 
lector-equalizer, (2) a master level con- 
trol, (3) a loudness contour control, and 
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(4) power switching. In each case^ where 
there was doubt about the inclusion of a 
function, assumptions of high quality 
equipment and logical function were ad- 
vanced in order to determine whether 
sueh a function was a necessity or merely 
a luxury. 

Stereo Controls in Specific 

A second set of control functions he- 
comes necessary with the advent of 
stereophonic reproduction. Such terms 
as balance,^' '^separation," '^phase re- 
versal,^' and ''channel reversal" have be- 
gun to appear in the profusion of recent 
literature on the subject of stereo, and 
the consequent confusion about their 
meaning wanants a brief definition of 
eaoh, as well as an exaaiination of their 
importance. 

Balance means simply a comparison 
of the relative volume levels of the two 
audio channels] if the inputs are as- 
sumed equal, as is usually the eas^, the 
term "balance" describes the gain ratio 
of Uie A and B channels. Since the over- 
all gain of eacli channel must necessarily 
include everything from the cartridge 
to the acoustic output as it reaeh.es the 
listener's ears, it seems obvious that even 
if all the reproducing elements and 
amplifying elements arc exactly bal- 
anced, the position of the listener within 
the room may be such that the sound 
does not seem balanced to him. More- 
over, even the assumption of balanced 
inputs is unrealistic, thus the necessity 
for a control to adj^ist balance is com- 
pelling. Such a control usually operates 
so as to vary the gains of the two chan- 
nels differentially; that is to say, to in- 
crease the volume in one channel while 
simultaneously decreasing that in the 
second channel, 

^'Separation" is a term which defines 
a moi-e subjective phenomenon of stereo; 
that is, the separation of the two halves 
of the apparent source of soimd. The 
two limiting cases of this effect are easy 
to imagine ; on the one hand, a total lack 
of separation would cause the apparent 
source of sound to seem to he located at a 
point midway between the two speakers; 
the other extreme would occur when the 
speakers were located so far apart that 
there seemed to be a ^'hole-in- the -middle" 
of the sound emanating fz^om the left 
and right hand speakers, giving an exag- 
gerated stereo ov ^'ping-pong" effect. 
Since this efiiect depends upon the elec- 
trical channel isolation, on speaker 
placement and room acoustics, and, in 
fact, on the microphone placement m 
the original recording studio, it would 
seem almost a necessity that some means 
of continuous adjustment of the separa- 
tion should he included. One means by 
which this adjustment can be achieved 
electrically is by adding a portion of the 
signal from one channel txi the signal in 



the other, and vice-versa. Each channel 
would then eontair. some information 
which is common to both and henee is 
monophonie in character, serving to 011 
the ''hoie-in-the-middle"; each channel 
would also contain some information 
which is peculiar to that channel and 
henee retain its stereophonic character. 
Using this control it would be possible 
to attain a " ^curtain -of -sound" spread 
across the space separating tlie two 
speakers, regardless of variation between 
recordings, room acoustics, and so on. 
It is scarcely necessary to mention, how- 
ever, that the adding type of control can 
only Induce the separation of the two 
channels, since if iu could increase the 
separation beyond that of the recording 
it would be possible to make monophonie 
record i ngs s ound s tcreop honic I There 
have been circuits designed which use 
a matrix to take advantage of the sepa- 
ration already inherent on the stereo re- 
cording and improve upon it, but sueh 
circuits are nearly ijnpossible to con- 
struct, except on paper, because of the 
extreme precision required. 

The third terra mentioned was channel 
re vers al, wh ich m ean s simply th e re- 
versal of the two channels in left-right 
orientation, and is a purely aesthetic ef- 
fect which assumes prior knowledge of 
the subject aiTangement. An illustration 
of this effect would be a recording of a 
symphony orchestra, which has stand- 
ardised so that the strings are to the 
left of the conductor, the percussion to 
the light, and so on. In the event that 
this is reversed in the reproducing sys- 
tem, it is a simple matter to correct, 
since the t^70 channels may be inter- 
changed at any point in the system, from 
the pickup leads to the loudspeakers. 
In view of this fact, a separate control 
to accomplish this function is not felt 
to he important enough to merit inclu- 
sion on any save a very elaborate con- 
trol unit, and such a control will not be 
included in this ease. 

The fourth term, ''phase reversal," is 
perhaps the most diilQcult to describe. 
The need for attention to this function 
arises because of the relative youth of 
the stereo art, so that there is no uni- 
versally observed standard as to what 
direction of excursion of the phoi:iograph 
stylus shall produce a signal of a given 
polarity; or in the case of magnetic 
tape, what state of magneti;^ation of the 
oxide layer on the tape shall produce a 
signal of the same given polarity. In a 
purely stereophonic system, (i.e., the 
channels are assumed to have perfect 
isolation), the result of improper phase 
orientation will be cancellation of some 
of the signals. In the ease where there 
is electrical adding of the signals, as in 
a separation control, the out-of-phase 
components will cancel and reduce the 
overall signal level; and in the ease 
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wiiere the signals are not added elec- 
tncaJly there will still be acoustic inter- 
femice of the same sort which arises in 
on improperly phased public address 
sy stern. The remedy is simple in prin- 
ciple : just reverse the direction of ex- 
cursion of the speaker cone in one chan- 
nel for a signal of a given polarity, 
providing that no cleetrical adding takes 
place. Iji the case where there is adding^ 
then the phase of the signals in one 
ch an n el must b e rev or s ed b cf o r e the 
addition, ei thcr by inter ch a ugin g th e 
pickup leads for one channelj or by in- 
serting a stage with a voltage gain of 
- 1 m the voltage ampliXying stages of 
the pieainp; and since the introduction 
of a switch to I'cverse pickup leads is 
more than likely to introduce hum, and 
may not be possible ^vith a three-lead 
system, a stage with a gain of -1 is by 
far the better solution. 

The Control Unit 

We have thus arnvcd at a realistic 
complement of controls for a flexible yet 
compact stereo control unit, see Fig. 1, 
The front panel contains six controls, 
four of which operate upon both chan- 
nels simultaneously to cover the im- 
portant mono phonic functions, and the 
remaining three control the essential 
stereo functions. (This totals seven, but 
the phase reverse and power switch func- 
tions are combined in one control.) The 
remainder of this article will describe 
the design and construction of the con- 
trol unit, incorporating all the electronic 
refinements which are consistent with 
high quality, reliable performance. This 
design takes advantac-e of the freedom 
from hum and microphonics which char- 
acterize the transi?;tor, an attribute 
which provides a convenient solution to 
the problem of the low -level output of 
most stereo cartridges. The small siiie and 
weight, and the lack of heat generation 
of the transLstor will also serve us in 
good stead so far as a compact design 
is concerned* and the reliability of a 
pro p er ly d es ign ed t ra n sistor cir cu it is 
such that it should pi'aetieally never re- 
quire service. 

DESIGN DATA FOR THE 
TRANSISTOR CONTROL UNIT 

The first portion of this article has dis- 
cussed the philosophy of a simple but 
adequately flexible stereo control unit. 
After examination of the requirements 
for such a ^iontrol unit, a set of func- 
tions was specified which would meet the 
needs of nearly imy audiofan, Tlie design 
pro])Iem now becomes one of electrical 
realization of the functions thus speci- 
fied, and of high-quality, high-reliability 
audio equipment design in general. In 
considering each channel separately we 
must observe the perfo nuance criteria 
which have become standardized in spe- 
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Fig. 2. Typiccal noise characferistics of d 
low-noise germanium frcansistor. 

ci tying the performance of monophonic 
equipment ; the design is specialized only 
insofar as the peculiarities of stereo are 
concerned. 

At the tin>e that the idea for this con- 
trol unit was conceived, it was decided 
that such a unit should be traasis tori zed. 
Many reasons for sneh a decision may 
be advanced, and several of these merit 
examination. First, when a transistor is 
operated within its conservative rating's, 
it has an extremely long- lifetime, or 
'%ean-time-to-failure.'^ For a high-qual- 
ity transistor this lifetime approaches 
that of a passive device such as a resLs-- 
tor or capacitor^ and even for the lower- 
p r iced transistors wb i ch we shal I us e, 
months or years will elapse before a 
typical transistor will require replace- 
ment. Second, the transistor and its asso-- 
ciated circuitry are small and generate 
almost no heat. This means that the ad- 
vent of stereo, requiring almost twice tlie 
equipment that monophonic reproduc- 
tion entails, will not necessarily increase 
the size of the system by a faetor of two 
to one. Transistor eqpipment can be made 
very compact, it docs not require much 
power to operate, and the lack of heat 
^^■eneraticu means that such equipment 
may be mounted in the cabinetry with- 
out much thought to ventilation. Thirds 
the transistor is vii*tiially free from hum 
and microphonics, and this means that 
the hum level in the prcamplifier^ — a 
problem because of the cxtreinely low 
output voltages of some of the popular 
stereo cartridges — will be almost unmeas- 
urable. In addition, v'e shall see that 
'^transistor noise," which has manifested 
itself as a hiss or ''frying^' sound in early 
units, can be reduced to a vanishiugly 
loTv level if proper design techniques aiHi 
applied. 

The discussion to follow will be some- 
what different from the ordinary con- 
struction article. Because of the novelty 
of transistor ciicuits compared to their 
vacuum-tube counterparts, some detailed 
information will be included concerning- 
the operating points of the transistor 



stages^ and the equations used to calcu- 
late stability temperature change, 
feedback resistors, and gain will be pre- 
sented. While such calculations are ne- 
cessarily tedious, it is hoped that by 
their presentation the reader will gain 
a better understanding of the approxi- 
nmtions and computations associated 
witli the desigTi of traiisistorized equip- 
ment. 

The circuitry of the control unit, IPig. 
3j may be divided into two sections : the 
low-level preamplifier, where noise figure 
and exact frequency compensation arc 
the important factors, and the high-level 
control sta^e, where signal-handling ca- 
pabilities are important. The low4evel 
preamplier circuit consists of two low- 
noise transistors and connected in 
the grounded- emitter configuration. The 
first transistor, Q^^ is operating at a low 
collector voltage and very low collector 
eun-ent to minimize the noise figure of 
the transistor, and the load resistor for 
this stage is a deposited-citrbon type for 
the same reasons. The bias configm-ation 
is the '^H" type, with the teniperature- 
stability factor (defined as 5' = AJ^/AJ^^) 
chosen to have a numerical value of less 
than 4, This value for jS' is chosen mostly 
from experience, which has shown that 
this is a reasonable enter ion for reliable 
class A operation over the rated tempera- 
ture range of a germanium transistor. 
The "H" bias configuration depends 
upon a large resistance in the emitter 
circuit to achieve stability, and then this 
resistor is bypassed with a large capaci- 
tor to maximize a.c. gain. In proceding 
with the design of this stage, the value 
of the collectoi'-to-emitter voltage, F^ej 
and the collector current, I^, arc first 
chosen from a graph of the noise char- 
actein sties of a typiciil transistor versus 
F^^j I^, and the generator impedance 
Hfj, (Fig. 2) the values thus selected are: 
F,, = -8vdc. 
7^ = - 0.35 ma. 
Before resistor values can be calculated 
frona the operating point, there are sev- 
eral restrictions on the parameters of 
the stage which must be taken into ac- 
count. First, the voltage gain, 6^y, and 
the input impedance Z^^^ must conform 
to exterjaal considerations. A sui*vey of 
the popular stereo cartridges shows that 
an input impedance of 50,000 ohms is 
sufficient for all the cartridges requiring 
liigh-impedance, low-level inputs, and a 
lower Zifi may always be acliieved by 
loading the cartridge with a resistor. It 
must be remembered that high values of 
input impedance arc difficult to achieve 
in transistor stages which also have volt- 
age gain, and for this reason we shall not 
attempt to make Zi^^ any higher than 
necessary. The compensated closed -loop 
gain of the low-level preamplifier should 
be about 40 db (ff^ = 100) so that a 10- 
mv input will produce a I-volt outx^ut. 
Sinee about 20 db for bass boost is re- 
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quired i:nr the RIAA curve, Uic pvcnm- 
])lificr will reQuii-c an open4oop gain of 
40 plus 20, 01' m db = 1000) . This 
moans that Dacii stage within the loop 
should have a -ain of fiO/2 = 30 db (G^ = 
31.5). 

Wg arc now :u ii position to calculatt> 
sonic resistor values for t]ie first yta^^c. 
With the ''IP bias configurntion and tho 
laig-e amount of feedback prf^scnt, the 
input impedance of the first sta^^e vill 
be primarily determined by the parallel 
combination of and 1.1^] shall call 
this equivalent resistance Bi\ and we can 
then say that approximately : 

The next restriction on the vahies of the 
resistances in tnis stage is the S factor. 
Foi' a grounded-emitter stai^e using a 
transistor with a ]iig]i grounded -emitter 
current gain Beta (P) and .small intenial 
ba.'^e and emitter resistances compared to 
the circuit values, S can be given by : 



(5) 



where RJ ii; the total external emitter 
circuit resistance, 7?.^ R^- But we have 



specified Ri/ at 50,000 ohms^ and S can 
have a maxinnnn value of 4, so wo can 
easily calculate the minimum vdue of 
R/ necessary to achieve this stability 
factor, and tliis turns out to be 10,000 
0 h m s . Allow in g a n a inpl c n lar g in of 
safety, we will let J?- equal 23,000 ohms, 
and the voltage drop across 7^,- is T^H^^ 
7.7 volts, Making one additional assump- 
tion, that there is a small and nearly 
constant voltage dilTcrenc^^ between the 
base and emitter tern una Is of the tran- 
sistor, amounting to about O.S volts, we 
know tliat the voltage across is 7.7 4- 
0.3 = 8 vdc. AVe can simihuly deduce 
that tliG voltage across R^ is the supply 
voltage to the stage less 8 x'olt,s. In our 
oasr^ the power supply voltage is 30 volts, 
selected because experience has shown 
that this is a convenient voltage for audio 
work in transij^tors. To make certain that 
there is no cross-eonpling between stages, 
there are two decoupling resistors in the 
supply line, Ry and Ejs, and the supply 
voltage to the and stages is actu- 
ally about 2S volts, and that to the Qi 
stage about 25 volts. This shows that 
thore lire 25 - S - 17 volts across R^f i^^^^ 
now that we know that the ratio of R. 



to R^ is 8 : 17 (assuming that he current 
in the base of the transistor is negligibly 
small) and that the paraJleJ equivalent 
of R^ and R^ is 50,000 ohms, we can 
easily calculate their values, w4iich are 
73,000 ohms and InG/^OO ohms, ri^^pf^c- 
tively. Increasing these to the nearest 10 
per cent EI A values gives: i?. = 82,000 
ohms, and R^ = 180,000 ohms, and recal- 
culation of Ri now yields 56,000 ohms, 
still sufficiently close to the target %ure 
of 50,000 ohms. 

Wo have only tw^o resistors left to ml- 
culate, the load resistor Rf^ (K^), and the 
small unby passed emitter resistor R^^ 
which controls the voltage gain, fi^ is 
ac tua 1 1 y a 1 r ea d y d< ; ter j i n cd s i n cc we 
know the collector current (which oquale 
the emitter current, approximately) and 
tlic voltage at the collector (which is the 
supply voltage less the V^,^ and I^R^ 
drops), and the calculatetl value is 26,600 
ohms, the closest value in a deposit«d- 
carbon resistor being 26,100 ohms. Once 
the load resistor is known, we can cal- 
culate the value of the feedback resistor 
i?5 from tlie equation for gain with feed- 
back : 
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Fig. 3. Complete schematic of the translsto'ized control unit, 
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where Bf/ is the equivalent load i]ji])(>se(l 
hy the k)ad resistor nnd any sub>sequent; 
circuit ry. U^^ is the -jroiiuded-eniitter in- 
put imprdnnoe of the transistor, as spcci- 
lied by the maimfaetmer. It is intcres^t- 
hig to note thiit this is the first time tlie 
parameter.^ of the transistor liave entered 
tile equations explicitly; all the previous 
ealculations have j^imply assnnied ^^ottio 
range of vahics. 

Choice of Trartsrstors 

At this point, then^ it will ])e necessary 
to ^eloot the specific transistor to be nsed 
in f he circuit. A survey of the inexpen- 
sivcj connnei'cially available germanium 
^■p-n-p** transistors with low noise-;^en- 
eration eharaeteristies results in the se- 
leetion of any of two or three types, all 
of whieh are pi'ctty niueh interchange- 
able. Tlie QK 2No08, the Phileo 2No3r>B, 
(a. newer version of the 2X207B), and 
the Raytheon 2N422 will all perform 
well in the preamplifier^ and from this 
point f orward we shall assume the char- 
acteristics of the 2N508. This trnnsi.stor 
liai; a ^ of 100 and an of 3000 ohms, 
and a ty]ncal noise fignre of less than 6 
db (0 db = l ^v,). Using this data, and 
assunjing a loading by the following 
.stage of 15,000 ohms, we can caleulat^j 
from Eq. (S) that the G^, will he ap- 
proxunately 3.^^ for an of 220 ohms. 
For the remaining control unit circuits, 
where noise is not so critieal but larger 
sigiuils entnii hirger collector voltages* 
we select a transistor with the san:te gen- 
eral characteristics but an increased 
maximum K,,^. ; such a transistoi' is the 
(;E 2N265 or the Phileo 2No34. 

The preceding discussion has covered 




Fig. 4. Top vifiw of the completed preomplifier unit. The upper two resistor boards are 
Identical; the lower contains the equalization networks^ loudness-control components, 

and the phase-reversal stage. 



all the con]]nitat{ons whieh are ])(!culiar 
to the design and stahLli;5ation of a tran- 
sistor stage with a spccihed voltage gain 
and in pnt impedance. The values of 
coupling and bypass capacitors ar(^ cal- 
culated in the sa)ne n^inner as those for 
vacuum tube stages, that is, by making 



Parts TjIst 



^IQ) ^lOj ^ii 
7^IM Tl.lflj ^I(J 



1 mc^^olini, watt 
82,000 ohms, Vo watt 

ISOk ohms, V2 watt 
22,000 ohms, V2 watt 
220 ohm.s watt, 5% 
2G,100 ohms, watt, 1% 

deposited carbon 
1.^,000 ohms, ^ watt 
;^f>»n00 ohms, ^/z watt 
I2bk olmis, watt 
lO.noO ohms, ^ watt 
1G,000 ohms, ^A watt, i3% 
100k oljms, 1^ watt 
220k ohm.s. 1^ watt 
27,000 olims, ^ watt 
lOOk-oluu dual potentiome- 

tcrs, linear, 10% 
2200 ohm.s, Vz watt 
4700 ohms, Vn watt 
1500 ohms, watt, 5% 
22.000 ohms, 1^ wat.t, 5% 
1000 ohms, Vo watt 
1 ^ nvcfj oh m p 0 ten ti om c t c vs , 

]i)iear, 10% 
27,000 olims, J/t wfitt, 5% 
j")GOO ohms, 1/2 watt, 5% 
loOk olmis, watt, 5% 
:iOOk ohms, 14 watt, 0% 



On 

' Q,. Q. 



c. 



2..~> _uf, 2o Vj 0 lee tvo lytic 
II f, 25 V, clccli'olyLic 
100 Lif, (3 V, electvolytie 
8 uf. 25 V. eicetrolytiti 
.100 ^C, 10 V, electrolytic 
:S30 ^luf, 300 V, nuca 
0.1 ^li', 100 V, paper 
I \\iy () V, clecfcvolytic 
100 uf, 50 V, electrolytic 
.0027 ut=, 100 V. paper 
.012 fxf, 100 V, paper 
r> iif. 12 V, electrolytic 
(i-pole, 5-positioa .swit^^h, 

sb or ting 
2-pole, 3-po.sition switch, 

slioi'ting 
"li-ii-p" truasistor, (Gl^ 

2N508) 
"'H-a-p" traasistci', (CHi] 

2N"2t)5) 



the tiuu^ oon.Sitant of the equivalent cir- 
cuit snndl compared to the period of the 
hiwest frequency we wish to pass or by- 
pass. The technirpie just illustrated may 
iKJW be repeated for the Q,. stage, nsing 
the conditions and approxijnntioi^s just 
discussed, and assuming- the loading of 
subsequent circuitry to be 50,000 oluns. 
Once this stage is completed, we are 
ready to calculate tlie values of the feed- 
back and compensation resistors and 
capacitors, li^,;.^^ and Ci-^..^. 

When the selector switoh i.s in po- 
sition /f,.,^ and C 10 i^iti the elements in 
tlie feedback loop. This corresponds to 
the '^microphone'' position, and we are 
desirous of a flat frequency response 
and a closed-loop gain of 4 db (6^t = 
100). The value of B^, {Rsc)^ ^l^c con- 
dition where the presence of this resistor 
docs not upset the open loop gain exces- 
sively, is : 



[K-1) 



(-0 



^' ^'alllcs fTJvrii for ^snbsoripts fvoia to 
l^r^i (except ^7a) it-pply also to rcsis torts with 
subscripts IVi to ^t<^\ values given J'or 
capacitors C, to C^. -'^ppl.v *dso to capacitors 
with subscripts Ci^u to Cl^^^) transistor types 
liste^I for to apply ;ilsO to transistors 
Q]oi to Q 

All resistors 10% tolerance indcf<K oiher- 
wise specified. 



where W. \<< the ratio of the open loop 
gain to the closed loop gain This 
e( I nation gives a value of 24,000 for J^j,,-, 
but since this would load the output of 
the second stage and change the open 
U^op ^ain sliglit]y, (we assumed a load- 
injr of 50,000 ohms) the corrected value 
of R:i^ becomes 27,000 ohms. In this ease, 
C is merely a coupling capacitor with 
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negligible reaetanee at the fiequcnccs 
from 20 to 20,000 cps. 

The RIAA phonogniph dnrvc is real- 
ized by a low -frequency boost with a 
chfii-aeteristie time constant of 300 micro- 
seconds, and a higli -frequency roUoff 
time constant of 75 microijefionds. Since 
tbe mid frequency gain is still supposed 
to be 40 db, is 27,000 ohms. The 
bass-boost capacitor C^g will have a value 
of 0.012 M.f, the boost time constant 
divided by B^^. Similarly, the rolloff 
capacitor C^- will be tbe rollofiE time 
constant divided by and this yields 
a vjilnc of 0.0027 lif. 

The NAB tape curve is realized by a 
sin^>:le low- frequency boost witb a time 
constant of 67 microseconds, wbcre tbe 
hig-h -frequency gain is considered tbe 
closed loop gain GJ: thus tbe computa- 
tion in this caste will be somewhat differ- 
ent. The output from a tape reproducing 
bead is generally lower than that from a 
phono cartridge, so that it would be de- 
sirable to have the highest over-all gain 
possible with the equalization required. 
The total equali^^ation between high and 
low frequency is 32 db, and since the 
open loop gain is 60 db, this means the 
maximum higb-frequency gain (in this 
ease the closed loop gain), will be 28 
db {G/=25). For this value and tbe 
blown value of C^^y we calculate the 
corrected value of Bj^^ which is 5600 
ohms. If we now calculate the gain at 
500 cps (which is the crossover frequency 
for the NARTB cnrve), this midfre^ 
quency gain is 150, or about 43 db. This 
means tliat a tape head output of only 
3.5 mv will produce a 0.5 volt output, 
while a 5-mv phono or luierophone input 
is required to produce the same output. 

At this point, it is timely to interject 
a note concerning the behavior of the 
large values of capacitance neeossary in 
R-C coupled transistor stages. In order 
to maintain /lat frequency response down 
to the lowest audio frequencies, the val- 
ues of coupling ciipacitors tend to be- 
come very much larger than those in 
vacuum tube circuits, with values as 
large as 25 pif not uncommon. These are 
usually low-voltago midget elecLrolytics, 
and as such as subject to leakage cur- 
rents considerably larger than those in 
tlie typical paper tubular capacitor. 
Therefore, it is important that d.c. return 
paths be provided for these leakages at 
inputs and outputs, and that the variable 
controls be arranged in such a way that 
tbe operation of the control docs not 
change or reverse the d,c, voltage on the 
electrolytic, lest the resulting nonlinear 
discbarge generate an audio signal not 
unlike a Bronx eheer. 

The over-all characteristics of the low- 
level preamplifier stages may now be 
tabulated : 

(A) Flat Equalization: 
Frequency response flat ±0.5 db from 
20 to 20,000 cps. 
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Sensitivity 5 mv for 0.5 volts output. 
Tntermodnlation Distortion 0,25 per 

cent at 1 volt output. 
ITarmonic distortion not measurable at 

1 volt output. 
N'oise level niorc than 65 db below I 
volt output, 
(This noi.sc is cbaracteristieally below 
30 cps.) 

(B) HI A A Equalization: 

EI A A equalization ^0.5 db from 20 

to 20,000 ftps. 
All other specifications equalled where 

applicable, 

(C) l^AB Eqxudizaiion: 

N^AB equali;iation =^0,5 db from 20 to 

20,000 cps. 
Sensitivity 3.5 mv for 0.5 volts output. 
All other specifications equalled where 

applicable. 

High-level Section 

The input to the high level soL-tion is 
made through the selector switch S re- 
sulting in the choice of either the pre- 
amplifier output or a high-level input. 
The signal is then fed to the base of the 
emitter-follower Q^. With the emitter- 
follower configuration we are able to 
realiiie a high input impedance and low 
output impedance at the cost of unity 
voltage gain, much in the same manner 
as the cathode follower in vacuum-tube 
circuitry. Tbe output of \s. labelled 
the "^monitor output,*' and may be used 
to drive a tape recorder for dubbing, 
headphone."^, or almost any impedance 
greater than a few hundred ohms; this 
output is equalized to have a flat fre- 
quency response and constant amplitude, 
independent of the settings of the level 
and loudness controls 11^^ and U^^. 

There is little to describe in the design 
of the emitter -follower stage because it 
is an c.vticmel}' simple configuration, 
and there is no gain c/Jculatiou to inake. 
SufBcc, then, that the operating point of 
the transistor is chosen so that : 

F„ = ^l2.5vdc. 
Ic^- O.oma. 

and the .6' factor is again less than 4. 



The Qi, stage, like the Qi and 
stages, is connected as a grounded-emit- 
ter amplifier witb voltage gain deter- 
mined by em it ter degen era tion . T b e 
smallest input anticipated at the high 
level jacks is 0.1 volt, and a 1-volt out- 
put of the control unit is .sufficient to 
drive most power amplifiers to full out- 
put, so that an over all voltage gain of 
10 will satisfy the needs of the high- 
level portion. If each of the emitter fol- 
lowers has :m over-all gain of 0,95, the 
gain of the Q stage must be 12, Making 
the assumption of 50,000 -ohm loading by 
the subsequent stages, and UBing exactly 
the technique described for the stage 
and an operating point of; 

V^,-11.5vde. 
Z^= 0.7 ma. 

the result is a gain of 12.5 for a load 
resistor of 22,000 ohms and an unby- 
passed emitter resistance of 1500 ohms. 

The output of the fourth stage drives 
tbe loudness control R^r, which, despite 
its si m pi ici t will app r ox i mate the 
Fletcher -j\Iunsen loudness contours rens- 
onaly closely from the 0 db to the - 35 
db curves. The output of this control is 
connected to the fifth transistor ^ which 
i:^ an emitter-follower circuit identical 
to the third stage. The output of 
drives the balance control, jR^^, and the 
separation control, i?^^. The balance eia'- 
cuit is capable of an infinite range of 
attenuation, but the important range 
i\ear balance is spread out so th;it it 
occupies a large portion of tiie range of 
rotation of the control. With thi^ ar- 
rangement tbe balance can be adjusted 
vei*y finely for nearly equal signals, or 
one channel can be eliminated from the 
output completely, by a 150-dog. rota- 
tion of the control. Tbe separation con- 
trol is likewise nonlinear in operation, 
making only about 6 db of variation m 
the separation through the first 100 deg. 
of rotation, and then decreasing tbe 
sopai^atiou rapidly to zero at full rota- 
tion. 

The o\itput; impedance of the coutrol 
unit is about 20,000 ohms as a eonse- 
(Continued on pirqe 8^) 




Fig, 5. Rear view of the compleied transisJorized preampHrier. 
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TWELFTH ANNUAL CONVENTION 

Following is a complete list of papers to be 
presented at the thirteen technical sessions. 



Tuesday, October 7 7 

9:30 a.m. PSYCHOACOUSTICAL 
ENGINEEftlNC. 

Ilarold L. Ea,rney, BgII Telephone Lab- 

ora,toriGs» Chairman. 
Wliaf Is Psychoflcoustles? 

Gerard G. Harris, Bell Telephone Lalio- 

ra lories. 
.Sound- Tnaueed Analfi-esJii 

Wallaee J. G.irdnei*^ C;Lmbri<Ige, Mass.. 

and J. C> R, LickHder and A. Z. Weisz, 

of Bolt, Beranck, and Newman. 
P^ycJioacouslJcs of Stereophonic Rcpro- 
ductlou 

R. Li. Hanson, Eell Telephone T^abora- 
torlcs. 

Listening Test Kethods and Evftluatlou 

F. A. Olson and K> Schjonneberg, Gen- 

eia-l Electric Co. 
E yf c c t of Sy s tern Pa r a n le ters on the 
SJercophoinc Effect 

Harwood B. I^loore, General Blectric Co. 
DistorfUm iif Andffory Per^peeMve PfO- 
daced by Inlcrcliaiinel Mixing' at High 
and LoM' Audio F resiliencies 

Donald S. McCoy, RCA Laboratories, 
Subjective Evaluation of Factors Affect- 
ing- T^vo-Channcl Steroopliony 

F. K. Harvey find M. VL, Schroeder, Bell 

Telephone Laboratories, 

1:30 p.m. SPEECH ANALYSIS, 

SYNTHESIS, AND COMPRESSION. 

James L. FlanagrfLn, Bell Telephone 
Laboratories, Chairman. 
Some Troljlenis hi Jlemakinfj Spticch 
Fran k 11 n S . Co oi^er , Has k In s LaboiTi - 
t cries. 

Synthesis by Analogs and Articnlatory 
Codlnjij' 

George Rosen, Ma.ssachusetLs Institute 
of Technoloj^. 

CorreJation TecIuilijueB for Speech Band- 

MUih Compression 

jVI- R. Schroeder, Bell Telephone Labo- 
ratories. 

DieJ^fll But a Processing' for VoFce Coju- 
mnnleaUon 

Caldwell P. Smith, Air Force Research 
Div 

A Speclroffraphic Study of Fonnant 
Transition 

S. .Joseph Campanella, Melpar, Inc. 
Speecli HompreHKlon by Analj-sis-Syn ■ 
thesis 

F, H. Slaymaker and R. A, Houde, 
Strom berg -CarlBon Co. 

7:30 p.m. MUSIC AND ELECTRONICS, 

Daniel \V, l^rartin. The Baldwin Piano 

Company, Chairman. 
European Electronic Husk Instrument 
I)csli;n 

T-Iarold Eode, The Wurlitzer Company. 
RelofJonshlps IJetween Electronic Organ 
Timbre and Sound Spectra 

Earle L. Kent, C. G. Conn, Ltd. 
Electronic Production of Percussive 
Sounds 

Herb Hear no and Marvm Korinke, The 

WurHtxer Company. 
Flectrlcal Action for Pipe Organs 

Albert R, Rienstra, Morris town, N. J. 
Electronle Prodnctlon of Choral Tone 

William G. Wayne, Jr., Tlie Baldwin 

Piano Company, 
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A New Tool for tlie Exploration of Uii- 
knoun Elecfcronlc Music Instrument Per- 
form auces 

Harold Bode, The Warlitzer Company. 



Wednesday, October 12 

9:00 a.m. SPEECH INPUT 
COMPONENTS AND SYSTEMS. 

John Bourcier, American Broadcasting 

Company, Chairman. 
The Rediietloii of Wind Noftse in Micro- 
phones 

L. R. Burrouehs, Electro- Voice< Inc. 
A Micfoplione ^vltli an ElasMc Cable 

Rnssel J, Tinkham, Vee:a Electronics 
Corpnitition. 

Use of Polyester Films in Microphone 
Besitrns 

Ale>: Badmaiciff, Altec Langinc^ Corp, 
I'crsonnT Microphones 

K. F. 01;«on, J. Preston, and J. C. 

Bleaxey, RCA Laboratories. 
Small Unidirectional Dynjimie Probo 
Microplioue 

IDrnest SceJer, Shurc Brothers. 

Tljg'li QnaHty, Hig-Ji l?eliablllty Aniplltlers 

James J, Noble. Altec Lansing? Corp. 
Tlio Integ-rated Use of Mhilalnre JIF 
m t" r op h 0 n e s In T V S t u d lo Prod u c tloii 
Vorjsiis Prerecord hiiT 

WiUard C. Merrill. Port'-O-Vox Corp. 
Desijin of an Audio Deliiy SAnc for Com- 
patible Stereo Broaddflstinft^ 

Raymond E. Lafferty, Boon ton Elec- 
tronics Corp. 
AadJo Transmission over Leased Line 
Fa<^il[Hcs 

John W. Hudson, Chesapeake and Po- 
tomac Telephone Co. of Va. 

1:30 p.m. LOUDSPEAKERS. 

Jo h n Preston , R C A L abor ator ies , 
Chairman. 

Co m p n c t Arrays of HI g h P o ^ ve r H oni 
J) r i ^ers for Genera ( i a I n fen s o Son n d 
Fields 

Sidney E. Levy and Richard W. Car- 
lisle, L'niversity Loudspeakers. 
INrinimlylniT Interference Effects in Tweet- 
ers and Tweeter- Woofer Oomblnallons 
.loel Julio. University Loudspeakers. 
The Fundamentals of Loudspeaker De- 
slji'n 

F. H, Slaymaker, Strorrvberg^- Carl son 
Co. 

Prodnctlon Development of a Minhiture 
Speaker 

R. E. t-Iamson, RCA Victor Home In- 
Ht]-ij ments. 

AmpIit.n<lo Control of Loudspeaker Cone 
Motion In the Jlesonance -Frequency 
Kange 

W. C. Trautman, Liberty Manu£actiir- 
iUf^ Corp, 

Analysis of the Effects of Nonlinear Ele- 
ments upon the Performance of a T^acI? 
Enclosed Direct Radiator Loudspeaker 

Harry P. Olson, RCA Laboratories. 
Isolation IVctivork for Combined BaKB 
Stereo Reproducers 

.J . E. Novak , Jensen Manufacturing 

Company. 
TJie Bl-Phonle Coupler 

Abrahe^m B> Cohen, Advanced Acoustics 

Corp. 



7:30 p.m. AMPLIFIERS. 

Victor Brociner, University Loudspeak- 
ers, Chairman. 

The Design of Lo^v-^N^olse Transistor Au- 
dio Amplifiers 

James W. Ilallie^n^ Phiico Corp. 
Ci a s s B P 0 ^ver A mi^li flcr I'e r f o rm a n ee 
\\H\i Silicon Transistors 

D. V. Jones, Gcnei-al Electric Company. 
A High Power Stereo OTL Ampllfler 

Julius Fntterman, Harvard Electronics. 
Design Considerations of Transistorized 
Portable Public Address Systems 

Joel Julie, University Loudspeakers. 
A Transistorized Stereo Amplifier 

W. S. Barden and C F. Wheatley, RCA 

Semi-conductor and Materials Division. 
A Hi^h-Sensitlvlty Power Pentode Using 
the Shadow -Grill Tcehniaue 

J. W. Troutwein and C. X). ^rcGooh 

Geneml Electric Company. 
Andio Frcaueney Jlftgnetie AmplJUer 

D. P. Mar cks an d R . M . Bcr gralie n. 

Lumen, Inc. 

Thursday, October 73 

9:00 a.m. DISC RECORDING AND 
REPRODUCING. 

Benjamin B. Bauer, CBS Laboratories, 

Glial rm an. 
Photomicrograph of Record Groove 
Profiles 

John I-I. McConnel, Electro-Sonic Lab^ 
oratories. 

MechaTileal Impedance at the Styhis and 
the Dcslg-n of Stereo Piiouog-rapli Car- 
tridges 

Norman H. Dieter < Sonotone Corp. 
The Quest for an UltriUlg-litwelght 
Phonograph Pickup 

P. V. Hunt, Harvard University, 
Ileproducfion Distortion- — Its Measure- 
ment and Influence ou Sfcreo Phonograpli 
Cartridge Design 

Philip Kantrowit^, Sonotone Corp. 
New Approach to Tone Arm Design 

G eor g^e A lexan dro v i ch , Pairchll d He - 

cording Equipment Corp. 
Design of a Sfereophonic Pleimp 
Cartridge 

G. A." Morrell, Jr., Astatic Corp. 
Some Aspects of Wear and Calibration of 
Test Records 

Royer AuderHUiu Shure Brothuis. 
A Versatile Phono graph PIcknp 

George Grover, Electro-Voice^ Inc. 

1 :30p.m. MAGNETIC TAPE 
RECORDING AND REPRODUCING. 

Walter H, Erickson, Chaii-man. 
Tape Talking Book System for the Blind 

Alfred Korb, Library of Congress. 
Tape Recorder Designed for the Blind 

H er m an Lev i n , Cook Res ear c h Labo - 

ratories> 

Tape Duplicating Systems for Talking 
Book Prograni 

Sidney Himmclstein, Cook Electric Co. 
The Characteristics of Hlgh-SenftUlvlty 
Magnetic Tape CoatJngs 

Edward S ch m id t, Kaev e s Sound era ft 

Corp. 

A Miniature Combination Record, Uepro- 
diiee, and Erase Head for 8-mm Mag- 
netic Sonnd-on-FlIm Syslems 

M. S. Shatavsky. Sonotone Corp. 
Visible Magnetic Recordlners 

P. Guckenbursr and C Mee, CBS 

Laboratories. 
A Modern Acoustic Missile Launch Itoea- 
tlou System, The AN/TlS^S-5 

R. M. Carrell. RCA. 
The Effect of Bias Amplitude on Response 
at Very Short ^Vavelengths 

John G. jVIcKnight^ Ampex Professional 

Products. 

The Design of A Portable Professional 
Recorder 

George Rehklau and Charles A. Wil- 
kins, Ampex Professional Products. 

(Coitiiniir.d mt page 63) 
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A Dictionary of Modern 
Engineering Usages 

DANIEL R, BUTTERLY^^ 

Even in these stubbornly serious pages there exists an occasional opportunity for a 
laugh or two, or maybe only a little chuckle. We enjoyed it, and we hope you will too. 



USAGE AND Logic me old sparring 
pfirtnois, which, like Heredity and 
Environment, have th(! peculiar 
power to force all people into rij^^ornu.s 
pai^tisansliip ; fcht^ possibility that both 
could joiiilly influence the futu of a 
word is universally intolerable. Wo our- 
selves take the middle view that botli 
exert influence^ hnt ob.=>erve that nsage 
progresses faster than loi?ie, and that in 
a rapidly chang-ing >vorld it holds tin- 
upper hand. 

In the interest of ^roater elarity in 
eng-ineoring reports, tcehnieal mamials 
diid sales brochures, we have compiled 
a little lexicon of recently acquired 
terms, which w^e feel will be of value to 
the more discriininatinjj en<>ineors nnd 
writers thro ugh on t the fndd. 

AUTOMATION : Autoniatisintioii. It's all in 
knowing when to add ayllablca and when 
to drop them. The -ize th:\t was dropped 
liere has been added to final- (whieh 
sec). 

OON'OEPT : Tliis luis! replaced tlic more com- 
monplace wor(] idea, throii^^h its power to 
su^j^^CKt idea on a Idgher psychological 
level. 

CON FIG UK AT I OX: An amount : e.^., 3, In 
Personnel, a salary. Bo, confifjnratioji 
imagey salai\y expi^ctcd. 

CO^[Pnl^x, :\[isyiLE LAUXCillNC: A mi>;.^ilc 
lanndihig complex is a means of launch- 
ing missileSj r\oi a. compiilsion to do so. 

COMPONENT: adj., as in component pari. 
A component part dift'ers from an ordi- 
nary part in the sense that it is part of 
a whole consistin^r of other parts, or 
other component parta, that 15;^ it is part 
of a component whole j or, that is — oh 
the hell with it! 

cou^'TDOWK': The act of counting up. 

DiiAMATic ; Applicahlc to anything^ hut 
most comxnonly to prices. Von'i miss 
these dramatic vahieSj etc. This ig wrong. 
P ri cei; arc 0 f ten comic, m ore 0 f ten 
tragic^ bvit they are never dramatic. The 
term is best restricted to particular com- 
ponents, as in a recent advertisement of 
hi-fi e^juipmeut: a new clecironic inning 
bar is draviaticaUy framed i)7 the mas- 
.<ti^-e l}ody of the tuning CMnticheon. 

FACILITY ; More elegant than setup. Tl^c 
rule 13 to use the more abstract term 
where there is a choice. Thus^ production 
facilify, not prodxtction setups medical 
facility J not medical room. T^ikewipCj 
mathematical discipline, not branch of 
mathematics. 

FEasIDLe: Literal: able to be f eased ; free: 



* Chief UeoJoffist, 114-104 ,2^7 St, Cd-m- 
hrtu Hei{jhis, N. Y. 



having the ;ippn>v:il of llie chief engi- 
noer. 

V}S-\L12T}; Jt's finali^<'d means it isirt fiU' 
ished but the hell with. it. Finalizr, takes 
up. {Finali'^cd up is not exactly syno^iy- 
movrs with fouled up, but ia most appli- 
cations fhc distinction may bo neglected.) 

0KO^E^/n^TTI0N : Distinct from ordinary ge- 
ometry only with respect to tenns. 
TriangU become.? lyiaoigulotion, i-ir^le 
becomes oirrnlatio)> , (:onvex becomes con- 
vt;xaiion. Likewise, algehreitiiii, calndi- 
zn t ion , / n/fge momrn da i n >v, ari i h m rUi h - 
oUs^i, etc, 

iii-ri; Having the capacity to emit sound. 

1N'1TI.\U5!R: To start ihinlving abont. Ini 
tialize takes out; fin.aUzc takes up. Ex- 
ample: The project must be finalized up 
research '\vij<e before it can be initialized 
out produftion-wiHC. Translation t We 
must finish tlie rosea rch before we can 
start i.ir-vbu^tion, 

MEANiN-fiFi Xot a very meaningful word, 
especially in such applications as mean- 
ingful life tests. A life test has no deeper 
significantro : it merely tella how loiig it 
take.'i for something: tf> blow up. 

MODERATOR: In a panel discussion^ or stut- 
tering bcfi, one whose function it is to 
see that the argnnuut doesn't reach a 
conclusion, 

>[0^[r:NTAniLv : Wljcn a radio announcer 
says ril he bach onomentarily, don*t let 
your hopes soar; he nxoans in a niomeiiti; 
not the conventional for a moment. He 
may be back in a moment and talk for 
an hour, and still be within the nuueia- 
torial usa,<j:e of the word, 

NOTATION- : The word originally meant a 
system of notes, as in m-usie^ notation ^ 
color Ttotalioji, etc., but now means note. 
If things go right we may be able to 
say Tiolaiiomze instead of the verb to 
note. 

OBSOLETi^^iSf): Preferred to obsolelaied. The 
simple form ohsoleted ha8 been obso- 
letized. 

orTi:\[i;iATioN: : Finding the hardest way to 
do 3omethin<)f. So, oplimiz- /.t, or.- not 
optiviisty optotneiri^it, or opportitniM. 

PERSUASION^: ^Nfore elegant than belief or 
P rof es-'i i 0 n ; ]) re f cr r e d a\-1 ictl icr one h a s 
been persuaded to his profession or jus't 
drifted into it against his better jiidg- 
ment. Thus; JTiii hachgronnd i^ Of tin 
^.h-C'tronicfi perit)m~^ion. But, T]te dra- 
peries Kcre af a hive -green persuasion, 
is overdoing it> 

PiTAftK IN': In Enpinecrhig Personnel, to 
hire. KNauij^lc : Vf^c are not phasing in 
any elscAronic engineers at ihe 'moment. 
So, phase out, to fire. Since a hirce and 
a firce arc ISO deg. apart ^ one's employ- 
ment stat\is can be considered as a func- 



tion of his phase angle and may he ex- 
] pressed in radians. 

pA'TntT':, ^;torv, scene, ^'heatrr, area, 
.\ri:na^ CLIMATE: They mean the same 
thiui^, so must not be confused, 1^0 rule 
(nn be establislied ; a reference table of 
usages 1!^ here supplied: weather pietitr^^ 
weal her siovy^ but not weather .56'^?^^, and 
cert :i inly not weather climate; industrial 
<ieen6, industrial picture; political di- 
mate, scene, arena: war thcatrff^ arena; 
cultural urea, scene, cUmaie ; American 
Heene, Philadelphia Story, European 
Tin: a I re, etc. 

viiiLOSOriiY: The word is rapidly repla&iug 
.^fntemcnt, oud idea; it is more ei^jgant 
and has two more syllables. Examples r 
com p u I V. r ph i losop h y^ sal e:i ph ilo soph y , 
go )io-go philosophies; ; but salf^s meta- 
phy:<ic is not used by the discriminating. 

PitOttP.AArMiNG: In radio broadcasting, a 
program \s for people who wear suits 
and shirt,<;^ a programming is for people 
wlio wear .suitings and shirtings. 

R0/\r>AHLTv: Attaching the suiYix -able to a 
noun as well jis to a verb is a chnnning 
iiinovatioUj luit roadizable would be more 
consonant with the best engineering 
nsage^ and would have the advantage of 
an additional syllable. 

TYPE: A word used to bridge the gap be- 
tween an adjective and a. noinu Its omis- 
aioii denotes unfaniiharity Avith eugi- 
neering practice. l!]xamples : paprn- type 
capacitor, Hartley ^^pe oscillator^ chkken 
type checker, striped type pajamas^ 
filter type pipc^ movable type typo, etc. 
Howeverj by pushing the noun and the 
adjective closer together the problem 
can be alleviated: paper capacitor. Hart- 
ley oscillator^ etc. 

TOTvNLiXK: [t doesn't mean the same as add. 
In addition^ we get a sum; in tot:ili'/a- 
tiou, we get a total. 



K^^ample : 
addition : 



t[dn]i'/atkni : 



4 sunj 



r> total 



So. lolatiiz- er, or; not totaliiarian. 
-^^■l.SE: May mean like, waySy or with re- 
aped to, depending ou Avhich it means. 
In elocl-KiAe it means lil:G, in other miAc 
it means ways, in -money ■wi.'^e it means 
with respect to. ^Iny be used with or 
wHliout a hyphen or a space, dopendiag 
on liow it is used. May be used after a 
nouu^ verb, adjective or other adverb , 
indiscriminately. A valuable word be- 
cause of its extreme ficxibibty. May not 
be used in Al-djO in ;iny editorial mat*^ 
tor whatsoever — only in the advertise- 
ments, over which the editors have no 
control as to good Eagllsh usage, JE 
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a truly compatible 
mono-stereo cartridge 

empire 

108 




first to achieve full high-fidelity reproduction from stereo and mono records 



Hlgii fidelity is stiH the essential requisite in repro- 
ducing sound. And, it has been feft that much of the 
quality of high fidelity> was sacrificed In the transition 
to stereo. Many also believe that stereo cartridges 
have thus far failed to attain the quality already 
achieved for mono cartridges. 

The development of the Empire 108 proceeded from 
the premise that a stereo cartridge must be at least 
equal in performance to a fine mono cartridge- — even 
as to the quality of its reproduction of monophonic 
records. For, if a stereo cartridge cannot translate 
the simple lateral excursions of monophonic records, 
it can hardly be expected to respond to the intricate 
movements created in a stereo groove. 

The fact that the Empire 108 reproduces stereo as 
well as mono records is purely a matter of functional 
design. What Is most significant is that the quality 
of its reproduction — mono or stereo — is superior to 



udio 



empire 



any cartridge in the field — so much so, that even 
with a monophonic system and records^ you will hear 
a dramatic improvement in the quality of reproduce 
tion. In fact, the first thmg to do in evaluating a stereo 
cartridge is to hear how it performs with mono records. 

Empire 108 with .7 mil diamond stylus $34.50 

Empire 88 with .7 mil diamond stylus $24.50 

Specifications: Response; 15 to 20,000 cycles ± 2 db — ussble 
output up to 30.000 cycles • Output; 8.0 milUvolts per channel 
balanced to ih 1 db • ChanncJ separatfon; More than 25 db • 
Compliance; Vertical and horizontal 6x10-4 cm/dyne • Recom- 
mended tracking force; 1.5 to 5 grams * TerminaJs: 4, 

Empire 98 stereo/balance transcription arm 

Dynamic balance and free suspension are ingeniously 
combined for optimum stability and responsi\/eness 
— the two most sought after qualities in arm design. 

Empire 98, 12-inch arm $34.50 

Empire 98P, 16-inch arm $44.50 



IO"7C STEWART AVE> , GARDEN CITV. N, Y, 
EXPOftT; EMEC, PLAlPJVltW/, H. V. 
CAr^ADA; ACTIVE RAOlO a TV LTD., TOnONTO Z. ONT. 



FREE a "Do ll-Yourself" stereo/balance kit actively demonstrates 
scientific principles of balance — ask your dealer. 
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Checking Other Aspects 
of Performance 



Correct recording bias is a key to maximum treble response at minimum distortion. Equally, 
a key to achieving the best performance of your tape machine is an understanding of the 
how and what-to-do of tape speed variation. This article covers these topics — and much more. 



HERMAN BURSTEIN^^ 



AUO'IO 
OSCILLATOR 

OLrrf 



TAPE 
AMPLIFIER 
Hi^h-revcl input 



RECORD HEAD 




BStEAK 
(TEMPORARIIVJ 



Fig. 1. Setup for measuring bias current. 



T)li:^ pTiECT'iDTXG >Ma'iCLE (liscussod tech- 
niques of measuring frequency re- 
sponse; equalization, and azimuth. 
The present iirticle k devoted to tech- 
niques of measuiMUf? other important 
aspect's of tape macliinc performance. 

Bias Current 

It is vital that bias enrrent be set at 
the correct value in order to achieve the 
best practical eompronii>se between ex- 
tended treble response and low distor- 
tionj a compromise that varies with tape 
speed. 

The nicthod employed to check record 
equali^^ation, shown in Fig. 1, is also 
frequently used to measure bias cun'cnt. 
A 100- ohm ro.^sistor inserted in the ground 
lead of the record head is generally a 
suitable value for the purpose. If the 
meter has insuJTicieut sensitivity^ it is 
often feasible to use a 1000-ohm resistor 
instead. The problem is to ensure that 
the resistor in series with the head offers 
neglig^iblc resistance to current compared 
with the impcdanee of the head. A typi- 
cal record -p lay baek he^d, with an in- 
ductance of about 0.5 H, has an im- 
pedance exceeding 150^000 ohms at the 
bias frequency, so that the additional im- 
pedance presented by a 1000-ohm resistor 
is then negligible. On the other hand^ 
a head designed only for recording may 
have an inductance of hut a few milli- 
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henries, so that an additional impedance 
of 1000 ohms becomes significant. 

The resistor in question should of 
course be accurate, preferably to 1 per 
cent. Similarly^ the meter should be ac- 
curate. Current is calculated by means 
of Ohm's Law. namely l — E/H^ where 
I is enrrent in amperes, £ is voltage 
in volts^ and JR is resistance in ohms. 
Por example, if one measures 70 milli- 
volts (,07 volt) across a 100-ohm re- 
sistor, then I r= .07/100 = 0.7 nia {milli- 
amperes). It happens that a bias enrrent 
of 0,7 ma is typical of a number of ma- 
chines in home use. However, the re- 
quired value, depending upon the head, 
can deviate a good deal from this. Hence 
the optimum value should be obtained 
from tlic manufacturer of the tape re- 
corder, or possibly from the manufac- 
turer of the head if the two are not the 
same. Moreover, one should obtain the 
optimum vahie for the speed at which 
one plans to do the most recording, inas- 



much as the optimum vahie is different 
at the various machiiie speeds. To illus- 
trate, at 7.5 ips the optimum value may 
he 0.7 ma, whereas it may be 0.6 ma at 
3.75 ips. 

As components in the bias oscillator 
circuit warm up, they tend to change 
value somewhat, and the frequency and 
magnitude of the bias current tend to 
change accordingly. Thus it is desirable 
to measure and ad,iust bias enrrent only 
after the tape recorder has warmed up 
for a period, say for 15 or 20 minutes. 
(In use, it is similarly desirable to pro- 
vide a warmup period before making a 
recording.) 

Another technique for adjusting bias 
current involves measuring the change 
in recorded signal amplitude as the bias 
is varied. While this method can be used 
with machines having a combination rec- 
ord-playback head, it is such a t^sdious 
procedure that it is primarily recom- 
mended for machines with sepju^ate re- 
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NEW FROM A.I^PEX 

/n sound quality, in operating principle and in features, this is tiie compact professional 
recorder tiiai will set the standards for all others. New in every detail and Ampex 
throughout, the PR- 10 is all you expect of the name. It is a v/orthy companion of the big 
Ampex recorders that make the master tapes of nearly all the recorded performances 
sold in the world today. To a heritage of excellence, the PR-10 adds the completely 
new electrodynamic frictionless tape handling system that makes possible studio- 
quality performance in a compact machine Your dealer has it See it operate soon. 



FEATURES AKD ESSEKTIAL DATA Pft-IO-d s^A^Ao/^1onophoni< modol r££ardi and p\ef^t. back ilcreo- 
phonic^ monophonie^ ioutd'Dn-t<:kLincr, ^i/e-trock^ jclec^ivc track and mixdd or unfnixed ^wa-ni icraohono lound ■ PR-10-1 
monophoni< ovailabld foil T/acV ar half track * PuihbuMo/i controU protettionol relay/solonoid TyDA • FjII romote eoH' 
Irol crovitiant ond o£C«^tory roinate uniT * New QutDmatic 2'iacond f hr^ading accenory, optional * AM now fompoct 
electronict • Profsiiional irDAiloring ir^luddi A-8 iwilchei, VU meters, phono joclci ond culpul circultt ' Soparate erote, 
tecK>rd and ploy heodi * -A-Uack ttcreo clayhock optional an opon fourth hond pdtilidn • 7wd cpc^dt wirh colicna \5 ar^d 
7V> ipi or 7Vi Q/id 33/4 ip* * Hyxfarfiiri lyn^hronoux indldr • Eloclrddynaml^ lapo handling for 1dw«it ItMer ever in a 
po/table/cdrrtpacl racQtdtr * Plug-In modulci ior riaxrbility of aqualiiarion end input (haraclAi litifi • Pcrlable or rack 
mounf » Dimeniion* for bolh modott: 1^" w by 14" h pt/milting ooiy rApla(:omcnE of many older ratk recorde-i> 
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Complete descriptive UteratorG av&Uabie from Ampex. WNfe Dtpt A-l. 

AMPEX PROFESSIONAL PRODUCTS COMPANY - AUDIO PRODUCTS DIVISION • 934 Charter St. - Redwood Cily. Calif. 
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Fig. 2. Checking 
bias current with 
a VU meier. 



coid and phiyback heads. At a givi^n fie- 
qucncyj usually 1000 cps, bias eurieiit is 
adjusted until maximum signal ampli- 
tude is ro^ioided on the tape. This is do- 
tmuin^^d by measuring? the playbac.k 
^signal. The gain controls of the record 
and playback tape auiplifrers are not 
varied duriug^ this procedure. 

It is often reeouuuended that instead 
of adjusting bias current for peak out- 
]nit, one should set it at about "0.5 db 
above peak/' This moans increasing bias 
cm 'rent until the signal amplitude (1000 
eps) drops 0.5 db. Note carefully that 
U is the signal amplitude which is to 
drop 0,5 db^ not the bias cnrvcnt. At this 
point slight, changes in bias curvcutj up- 
ward E>r downward J have a mini mum 
olTect on distortion and fvequcney re- 
.sponse. An authority has stated: "For 
optimum results in recorders with wide 
frequency range at low tape speeds, it 
seems desirable to set bias at not under 
0.5 db above peak, . . . This ofilerf^ close 
to 0]) ti mum d is tor tion eh i\ r a c te r i st ics , 
while producing niininiuni change of 
I'elative response with bias change.^' ^ 

Still another technique for gauging 
nnd adjusting bias current relies npon 
an in.^trumont for measuring distortion^ 
either intermodiilation or harmonic dis- 
tortion. First record at a relatively liigh 
level .">0 that variations in distortion due 
to bias current changes may be readily 
perceived. Next adjust In as for miuimum 
distartioTi. Then high-frequiniey I'ecord- 
playback response is cheeked at a nuicb 
lower recording level^ at least 20 db bo- 
low maximum perniissible level. Bias is 
reduced until treble response is consid- 
ered adequate. Satisfactory treble re- 
sponse also entails adjustn^ent of the 
an^ount of treble boost u.sed in record in gj 
assuming that the record amplifier con- 
tains a control for varying the treble 
boost. It is not advisable to go much 
above 20 db treble boost at 15,000 cps^ 
for this raises the danger of overloading 
the tape a^t high frequencies on program 
material. 

At a tape speed of 15 ips, it will prob- 
ably be found that the bias co r respond - 

^ G. jr. LcBel^ "^Nlorc on recorder bias," 
Audio Record, March-April 1956, p. 7 
(formerly published by Audio Devices, 
Inc., N^w York City). 



ing to miniumm distortion al.so permits 
response substantially flat to 15,000 cps 
witliout undue treble boost in recording. 
But at 7.5 ips and lower speeds, it will 
be found that, in order to obtain satis- 
factory high-frequency response, it is 
necessary to reduce bias current below 
tliG quantity corresponding to minim uin 
distortion. It is then necessary to ask 
oiiL^seli wliether and to what extent it is 
worth achieving extended treble ixisponse 
at a cost of incrojised distortion. Through 
trial and error, one can arrive at the 
point which carries flat response a fairly 
Inng way, say to 10,000 or J 2,000 cps a't 
7.5 ips» witJioiit an undue increase in 
<Iistoi*tion. But tryiug to reach '^ill the 
way out," namely to 15^000 ep^;, may 
cause an increase in distortion dispro- 
portionate to the added realism of repro- 
duction achieved by extending flat re- 
sponse from 12,000 cps out to lo;}00 cps- 
It is necessary to take into account 
that t)ie amount of bias current suitable 
for one brand of tape may not be the 
optimum for another brand. To illustrate 
the point, following arc the results of a 
test conducted to dctcrnnne the amounts 
of bias current producing minimum dis- 
tortion for four brands of conventional 
tape. Using Tape A at^ a reference^ bias 
current for juininnnn distortion was 0 
db for Tape A, 0.75 db for Tape B, 
- ilfiO db for Tape C, and 0 db for Tape 
n. While the differences in bias current, 
expressed in decil>els, ap]xs'\r small, nev- 
ertlieless tliey arc great no ugh to have 
appreciable ei^ect upon distortion and 
upon frequency response above 10^000 
cps. Accordingly^ it is desirable to adjust 
bins current on the basis of the brand of 



Fig. 3. Oscillator 
circuit incorporat- 
ing a bolance con- 
trol for minimiz- 
ing noise. 




tape one plans to use for most record- 
ing purposes. 

The individual seeking maximum per- 
formance from his tape niachiiu; will 
wish to check bias current poriodically 
be cause its magnitude may (rhange as the 
result of aging of the oscillator tube and 
of other components in the oscillator cir- 
cuit. Relatively slight changes in bias 
current can produce relatively large 
changes in distortion and frequency re- 
sponse. Tn tape record el's of professional 
and senii-pi'ofessional quality, it is usu- 
ally the practice to incorporate a switch- 
ing arrangement that permits the VU 
meter to check the bias current. Tlie 
mtitcr does not provide an absolute read- 
ing but d<5es indicate in relative terms 
whether bias current is at correct leveh 
As shown in Fig. 2, a calibrating control 
is incorporated to cause the meter to 
read 0 VU (or some other designated 
figure) when bias is correct. 

Bias Waveform 

It is important to check not only the 
uiagnitude of the bir^s current but al.so its 
waveform. Obvious distortion can read- 
ily be detected by connecting an oscillo- 
scope a<;ross the record head. Ilarmouie 
distortion in excess of 5 per ce!it is ap- 
parent to the eye. Ideally, the bias wave- 
form should be a perfect sine wave. If 
harmonics of the bias frequency are also 
present J they wnll produce noise in re- 
cording. Therefore .some tape macbimvs 
include a control for balancing the oscil- 
lator tube to achieve niinimum distortion, 
as shown in Fiy. ^. This adjustment can 
be performed by ear on a machine hav- 
ing separate record and playback heads. 
With no audio sigual fed in, one simul- 
taneously ^'records'* and plays back a 
blank tape^ meanwhile adjusting the bal- 
ance control for miniumm noise. It is 
advisable to use a test tape that has been 
thoroughly erased by means of a bulk 
nra.^er, so that noise due to the bias cur- 
rent waveform will be readily apparent 
and not masked by tape noises. 

Bias Frequency 

If for any reason the bias freqvieucy 
should change radically, there will tend 
to be the following deleterious elYcets : 
(1) If the frequency is too low, there 
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Committed to perfection... 



SONY Ste recorder 300 — The 
ultimate in quality and 
precision from world famous 
Sony— a complete 4 track and 
2 track stereophonic tape 
recording and playback 
system in one compact 
package. $399.50 Complete 
with carrying case, 2 dynamic 
microphones and stereo 
speaker. 



SONY C-37A Condenser 
Microphone —Acclaimed the 
world's finest! $295.00 
Complete wfth Power Supply 
and carrying case. 




SONY CR'4 Radio Wireless 
Microphone. This amazing 
Sony compact transistorized 
professional microphone and 
transmitter is ideal y suited 
for all applications where 
freedom from wired 
communications is desired, 

$250.00 Complete with FM 
Receiver and carrying case. 



The SONY/SUPERSCOPE commitment to perfection has led to revolutionary achievenrients in the 
audio electronics field. The STE RECORDER 300, for example, is unq\iestionably the most versatile, 
perfectly performing stereo tape recorder on the market today. 

The Sony-developed gold membrane in the C-37A Condenser Microphone is another example of 
Sony superiority. 

The 262-SL sound-with-sound tape recorder at $199.50, the 262-D four track stereo recording and playback 
tape transx>ort at $89.50, the 101 transistorized dual track monophonic recorder at $99.50, and the many 
other Sony/Superscope products are all remarkable achievements; the inevitable results of Sony/Superscope' 
commitment to engineering perfection. 

For iHeraturey or the name of your nearest franchised dealer, write: Superscopey Inc.y Dept. 2, 
Sun Valley y California. 



SONY 



SUPEffSCOPE 



The Tiipvit atj to Stctro 



SUPERSCOPE INC.. SUN VALLEY, CAL/FORNIA 
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3. READ FREQUENCY OM 
THE DIAL AND WJLTlPLY 
BY 4 TO DETERMINE THE 
BUS FREQUENCY. 




1. ADJUST SWEEP FREQUENCY 
OF OSClLlOSCORf TO DJSPLAY 
4 CYCLES. 



2, ADJUST AUDIO OSCILLATOR 
TO DISPLAY I CYCLE ON THE 
OSCILLOSCOPE. 



Fig. 4. Setup for measu 

will tend to be audible beat notes be- 
t\vccn the bias frequeney and the har- 
monies of the bicker audio frequencies; 
the bias frequency should be at least 
four to five times the fundamental of the 
highest audio frequency to be repro- 
duced. (2) If the bias frequency is too 
high, the effectiveness of the erase head 
(which is supplied current by the same 
oscillator that feeds the record head) is 
usually diujinished. Thus in rereeording 
a tape, one may hear some of the first 
recor di ng", par t icul a vly the lower f r e - 
quenciea, coming" throuf^h the second re- 
cording. (3) With a change in fre- 
quency, there may be a change in the 
amount of bias current reaching the re- 
cord head; an increase in current will 
reduce distortion and re.^trict high-fre- 
quency response; a decrease in cuiTent 
will increase distortion and extend high- 
frequency response^ possibly producing 
an nridesirable peak. 

An audio oscillator and an oscilloscope 
may be used to cheek the bias frequency, 
as illustrated in Fig. 4. Connect the oscil- 
loscope to the record head and obtain a 
display of four cycles. Then connect the 
oscilloscope to the audio oscillator and 
adjust the latter's frequency until one 
cycle appears on the oscilloscope. The 
frequeney indicated by the dial of tlie 
oscillator is one-fourth of the bias fre- 
quency. If the audio oscillator goes to 
100,000 epa, then one may adjust the 
oseilloscopfi for a reading of one cycle 
when connected to either the record head 
or the oscillator. The accuracy of the 
n 1 e tho d descri bed depends up on how 
precisely the oscillator is calibrated. 
However, a slight error is unimportant, 
and almost any audio oscillator will he 



ring bias frequency. 

sufficiently accurate for the purpose, 

Disfortlon 

Whereas such audio components as 
control amplifiers, power amplifiers, and 
tuners are commonly checked for inter- 
modulation distortion as well as har- 
monic distortion, the general practice is 
to test tape recorders only for hannonie 
distortion, although an IM test is usually 
quite revealing. 

Figure 5 shows the setup for checking 
total harmonic distortion (THD) of a 
tape machine having .separate record and 
playback heads. A signal from an audio 
oscillator is fed into the tape recorder, 
and the output of the latter is measured 
by a hannonie distortion meter. The 
procedure is essentially the same in the 
case o f a ni ac hin e that uses a singl e 
head for both record and playback, ex- 
cept for the fact that the recording of 
the test signal and its measurement take 
place at different points of time 5 after 
i-ecording the test sigual it is necessary 
to rewind the tape and play back the 
signal into the distortion meter. 

Tho inht fi'equency is usually 400 cps 
or thereabout for a variety of reasons. 
(1) Peak audio energy of most sound 
sOTirees occurs in the neighborhood of 
400 cps. Hence, at a given recordiug 
level, a test in this region is indicative 
of the maximum distortion likely to oe- 
em*. (2) It is desirable to use a rela- 
tively low frequency in order to be able 
to record on the tape a large nui::i])er of 
the harmonics dne to di^^tortion. Thus if 
the test frequency were, say, 5000 cps, 
and if the tape machine had a range ex- 
tending to 15,000 cps, only the second 
and third harmonics could appear. 

Testing harmoiiic distortion at the 
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higher frequencies^ — above 5000 cps or 
so~is not apt to be very moauingful. 
On the one hand, the pronounced treble 
boost in the record amplifier tends to ex- 
aggerate high-frequency distortion. In 
recording natural sound sources, this 
high-frequency emphnsis tends to he off- 
set by a decline in audio energy of the 
source; but there is no such oilset when 
dealing with a test signal. On the other 
handj to the extent that the tape recorder 
has limited high-frequency response, say 
to 15,000 eps with a very sharp decline 
tliereaf tor, harmonic distortion shows up 
only to a slight extent if at all. Que can 
easily establish this fact by recording a 
high frequency such as 10,000 cps at :i 
very high level at 7.5 ips and viewing 
the ]>layback waveform on an oscillo- 
scope. Since the harmonies are beyond 
the reproducing ability of the tape re- 
corder, the playback waveform will ap- 
pear as an undistorted sine wave no 
matter how high the recording level. 

The fact that distortion in the liigli 
frequency range fails to show T;p on a 
harmonic distortion test does not mean 
there is no problem here. Overloading at 
high frequencies can create havoc in 
terms of intermodnlation distortion. To 
illustrate, a lO^OOO-eps note and a 12,000- 
eps one, if over-recorded, may inter- 
modulate to produce spurious distortion 
products that are audible. 

Measurement of intermodulation dis- 
tortion ofiiers a much nioi^ sensitive test 
of the performance of a tape recorder. 
At a recording level where a harmonic 
distortion test may reveal only 2 or 
per cent THD, the IM test may reveal 
10 per cent, 20 per cent, or even niore 
IM distortion. Figure 6 shows the setup 
for checking IM distortion, requiring 
only the use of an IM analyzer; this as- 
su tries that the IM analyzer supplies the 
frequencies, usually about GO cps and 
GOOO cps, needed for the test. 

Record Level Indicator 

The test of distoi-fion must have ref- 
erence to the recording level as indicated 
by the record-level indicator. If the indi- 
cator is of the magic eye type, maximum 
permissible recor fling level con-e.^ipnuds 
(or should correspond) to eye closure, 
that is, minimum fluorescent shadow. If 
the indicator is of the neon lamp type^ 
maximum level i5 denoted by ignition of 
the lamp. If the indicator is a VU metcr^ 
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Fig. 5 (left). Measuring harmonic distortion. Fig. 6 (right). Setup for measuring inlemnodulation distortion. 
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J.S. PATENT 2,775,309 



There are hundreds of Uriited States 
Patents on loudspeakers. Most of them 
:late to mnior improvements; a few have changed the face of tlie speaker industry, 

R^s patent on the acoustic suspension speaker system has had far-reaching effects. A very large number 
^ speakers has been produced under the patent by AR and its licensees, and speaker design in general 
is been given a new chrection. In our opinion this patent has proved to be the most significant 
sued in the speaker field since 1932^ when Thuras was awarded a patent on the bass-re^lex enclosure. 

he basic idea of the acoustic suspension system is that the speaker works against an elastic pillow of 
r sealed into the cabniet instead of against mechanical sprnigs of its own. This design makes possible 
istly improved bass reproduction (particularly from the point of view of lowered chstortion)^ and 
multaneously dictates small cabinet size. 

he acoustic suspension principle is now used in four AR models— the AR-1, AR-2, AR-2a, and 
.R-3, priced from $89 to $225. We invite you to listen to these speakers at your dealer^s, or^ if you 
ve near New York City^ at the AR Music Room in Grand Central Terminal. 

iterature on AR speakers is available for the asking. 

COUSTIC RESEARCH, INC. 24 Thorndike Street Cambridge 41, Massachusetts 
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niaximuin recording It^vel is goiiornlly (i 
t(i S dh above tlie 0-VU reiuiin-^. For ox- 
innple» in the ease a nnniher o£ pro- 
fessional tape recorders^ when tlic meter 
reads 0 YU on a steady signal tbis is 
intended to correspond to a reeording 
level that produces 1 per cent total har- 
nionie distortion. The le\'el that produces 
3 per cent THD is about 6 db above 
0 YU. Jf the rc;eording- level tJiat pro- 
duces 3 per cent THD is considered io 
b e the ii) ax i iimni per ni issi bk a n i o i! n t , 
then there is a 6 db allowance i'or the 
nieehanical lag oE the YU meter. Thus 
to measure distortion at maximum per- 
missible recording- level, the input signal 
should be G db higher than that required 
to drive the meter to 0 YU. 

One can obtain test tapes containing 
11 signal recorded at a level producing a 
stated amount of harmonic distortion. 
Thns Ampcx produces a test tape witli a 
250-cps tone recorded at a level resiUtln^ 
in 1 p<;r cent luirnionic distortion. Dub- 
bings Sales Corp. in the pa^t produced 
a tape with a 4(J0-cps tone recorded at a 
2 p<;r cent Jiarmonic distortion level ; 
although not presently in production, it 
may stiU be available from some mail 
order honses and other dititributors oi 
audio supplies. 

Sueh tapes can he used to cheelc tlin 
ealibration of the record-level indicator 
with reasonable accuracy. To illustrate, 
assume the use of the Ampex test tape. 
Play tile tape and lueasnre the level of 
the output signal. Using an audio oscil- 
lator or test record^ record the same fre- 
quency (250 eps) or a nearby one on 
another tape and adjust the rocordiug^ 
level until the sr^nvc playback le\'el is ob- 
tained as with the test tape. Then one 
is recording at a level producing ap- 
proxiniatclj'- 1 per cent harmonic distor- 
tion^ assuming bias current is at *'nor- 
maV^ value. 

If the tape recorder is rated on the 
basis of per cent harmonic distortion, 
the input signal can be vai^^ed about 6 
db to obtain an increase f^'om I to 3 per 
cent harmonic distortion. At this point 
the magic eye indicator should close or 



the neon lamp should ignite. Tn the ease 
of tlio VU meter, the 0 YU indication 
should have been reached at the 1 per 
cent harmonic distortion level or earlier. 

If the tape recordi^r is rated on tlie 
biLsis of 2 per cent harmonic distortion, 
the input signal can be raised about 3 
db to obtain an increase from 1 to 3 per 
cent harmonic distortion. 

Of course, the more direct jnetliod of 
checking calibration of the record level 
indicator is to measure distortion at the 
point where the magic eye closes or the 
neon laiiip lignites or the VU meter 
reads 0 YU. ^ 

Srgna1-To-No1se Ratio 

Signal-lo-noise ratio is i/ieasnved on 
the basis oi; maximum permissible re- 
(^ording level, namely that which pro- 
duces 1 > 2, or 3 pe r cei it 1 1 a r j n on i c 
distortion. A ss u m i n g tl i a t 3 p e r ecu t 
hnrmonic distortion is coiisidercd ac- 
ceptable, as is conmionly done, and that 
the record-level indi(^ator is correspond- 
ingly calibrated^ the prncedure for nu^as- 
iiritig signal-to-noise i atio is as follows : 
A frequency between 2r>0 and 1000 ci)s 
— usually 400 cps — is recorded at maxi- 
nnim permissil>le level. Tlie playback 
>;ignal level is measured. The tape is re- 
wound and the process repeated, except 
that this time no audio signal is recorded. 
Again the playback signal is measured. 
Now the output is due to noise and hum 
of the record amplifier and of the play- 
Ijack amplifier (hirgely the latter In 
moit cases), noise produced on the tape 
as the result of distortion in thi^ bias- 
current wavefonn, tape hiss, and im- 
periect erasure by the erase head. The 
ratio of the first playback signal (with 
an audio input signal) to the second 
playback signal (without an audio input 
signnl) constitutes the signal -to -no ii^e 
ratio of the tape recorder. In a high 
quality machine, tlie predominant con- 
tribution to noise will be tape hiss. 

If one is meajsnring the signal-to-noise 
ratio of a tape machine desii^TUid only 
for playback and not for rec(n-ding, the 
men.surement has to be made on the basis 



of a test tape. As stated before, test 
tapes are available carrying frcqviencics 
recorded at a given level of harmonic 
distortion. Crtmparisou of the output 
level wlu.^n ]>laying the test tape and 
when playing a blank virgin tape yields 
the signal-tx>-noise ratio. If the test sig- 
nal is at a level corresponding to 1 per 
cent liarjuonie distortion^ the signal-to- 
noise ratio at the 2 per rent distortiov] 
level can be approximated by adding 3 
db; at the 3 per cent distortion level, 
by adding 6 db. 

In a high-qnality tape machine tlie 
signal-to-noise ratio will lauge upwards 
of 50 db, or a voltage ratio exexMHling 
300:1. Therefore the uieasuring instru- 
nient has to be a vaouum-tube voltmeter 
of high sensitivity. Typically, the out- 
put of a tape machin<i (before the power 
output stage, if any) is about 1 volt. 
Hence if the noise is 50 db lower, the 
output voltage is only about 3 milliv(>lts. 
If the machine ba> a signal-to-noise 
ratio as high as 55 db, as some do, then, 
based on a maximun. signal output of 1 
volt, the noise content will be loss then 
2 millivolts. 

Wow and Flutter 

A quantitative measurement ot 
and /lutter requires equipment unlikeh" 
to be in the possession of tlie home re- 
cordist and therefore will not be dis- 
cussed here. However, a simple and ef- 
fective test can be made by recfu-ding 
and playing back a tone in the vicinity 
of 3000 cycles, where the ear is higldy 
sensitive to changes in pitch. TJic signal 
source can be an audio oscillator or a 
plionograph test reeord. However, inas- 
much as the phoiu>graph or the record 
or both may be a source of wow and 
flutter, an jiudio oscillator is the better 
s ou r c e . A V o w will b a p pa ren t as a 
quavering eireet Flutter will be ap- 
parent as graini ness or coiirseuess of 
the tone. 

In the case of tiipc machines designed 
for playback only, there are a innnber 
of test tapes m' h i ch can be used f o r 
cliecking wOw ;nul flutter by car. These 
tapes incorporate a frequency in tln^ 
range of 2000 to 5000 cps. 

Tape Speed 

Tape speed may best be measured Ijy 
ii^eaus of a tape str olios cope, such as 
shown in Fifj. 7, con twisting of a wheel 
that is pressed against the moving ta])e 
and therefore moves at the same speed 
as the tape. The wheel contains a num- 
ber of bars along its circumference, and 
these bars are viewed under a 50-ry^de 
light source; for gicutest clarity, a neon 
or fluorescent lamp is desirable, altliough 
the ordinary incandescent la nip will do. 
If ta]:>e S})C(h1 is exactly correct, the bars 
on the stroboscopic wheel will appear 
to be standing still. If speed is .slow^ tiie 
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WHAT'S BEHIND THE EXTRAORDINARY PERFORMANCE OF 

IHE PILOT 602 RECEIUGR? 

COMPACTNESS... The rear panel of Pilot s new 602 stereo receiver is an impressive concentration 
of inputs, outputs and terminals. It reveals the ingenious use of space tliat makes this the most compact all- 
in-one stereo instrument available. Imagine a stereo FM-AM tuner, a stereo preamplifier, and a 30 watt 
stereo powei* amplifier all on a single chassis no larger than most tuners! 

COOL RUNNING...? ilot engineers have paid meticulous attention to circuitry and design, making 
possible the close proximity of component elements . , , tuner, preamplifier, and dual channel amplifier . . , 
without excessive heat generation. This makes the 602 ideally suited for wall^ cabinet or bookshelf instal- 
lations. Or, in its own enclosure, it makes a handsome tabletop unit. 

DEPENDABILITY- - - Many thousands of audiophiles all over the countiy now using the 602 
I'eport completely trouble-free performance. This functionally versatile unit has been approved by Under- 
writers Laboratories and may be used in custom installations with complete confidence. Simply connect 
speakers and record changer for a complete, flexible stereo system. Play AM or FM broadcasts alone or 
simultaneously for stereocasts. Pilot's exclusive Stereo-Plus Curtain-of-Sound center channel signal allows 
you to add a thud speaker to eliminate the ''hole-in-the-middle." The Pilot 602 stereo receiver costs only 
$249.50. Write today for full specifications » 
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PORT (ON OF TAPE COVERED PORTION OF TAPE COVERED 
BY GAP OF THE ERASE HEAD &Y GAPS OJ= THE RECORD AND 

, PLAY&ACK HEADS 




Fig. 8. Portion of 
the tape spanned 
by the gaps of 
half-track heads. 



direction of tape travel (viewed from 
:he base side, with the tape heads on 

"HE other SJDE of THE TAPE) 



hiivs will appear to bo jnoviiig' baok- 
M'ard, that is, in the direction opposltii 
to tapo motion. If speed is fast^ the bars 
will appear to be moving- for war dj or in 
the same direction as the tape. 

Apparent motion of 72 bars per min- 
ute past a given pointy say the tip of a 
poueilj corresponds to a s^pecd error oi 
1 per cent Pair to good home maohines 
may be expected to have speed errors 
not exceeding 2 per eent^ namely 144 
bars per minute. Good to excellent home 
machines should have speed (nvors not 
excecdinjj; 1 per cent. Machines of semi- 
professional quality will have speed 
errors under 0.5 per cent, wliilc pro- 
fessional ones will have speed errors not 
exceeding 0.2 per cent. 

Erasure 

TUc ability of the erase head to per- 
form ofl'cctively may he tested by re- 
cording program material at a level 
great enough to produce maximum ^;tfr- 
viissible indication on the re cord -level 
indicator^ putting this tape througli the 
recording process onee more but with- 
out a sigiial input^ and then playing the 
tape. A properly operating erase head 
will leave none of the first signal nt 
least not enough to he heard even at a 
high playback level. 

However, if the tape has been re- 
corded at excessively high level, one that 
produces a great deal of distortion, oven 
a very good eriise head may not achieve 
adequate erasure. It may then be neces- 
sary to put the tape through the erase 
procedure twioe, or else use a bulk 
eraser. 

Inability of the head to erase a nor- 
mally recorded tape may be due to the 
following facto) s ; 

1. Insitjficient erase current. High- 
frequency curroiit through the erase 
head can be measured by the same tech- 
nique that is used to measure bias cur- 
rent through the record head. As Avas 
illnstiatcd in Fig, 1, a low -value resis- 
tor, say 100 ohms, is inserted between 
the ground lead of the head and ground. 
Voltage across the resistor is measured, 
and eurrent is eoinputed by Ohm*s Law. 
The nieasured voltage divided by the 
resistor equals the current. Thus if one 
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volt is measured across 100 ohms, eur- 
rent is 1/100 ampere, or 10 millampercs. 
Erase heads in many home machines 
typically use between 10 and 15 milli- 
ampcres of current. Some, however, use 
a good deal more. 

2. Improper vertical positionlttg of 
the erase head. IC the gap of the erase 
head does not fidly span the recorded 
area, because the head is positioned too 
low or too high, complete erasure caimot 
take place. One can toll if this is the 
cause because the signal remaining on 
the tape will then have full frequency 
content But if incomplete erasure is 
due to otiier causes, the remaining signal 
will consist mostly of Ioav frequencieSj 
which arc the most diiricult to erase. 

3. Improper azimuth alignment of the 
head. If the gap departs considerably 
from correct a^jimuth, Avhich is a posi- 
tion at right angle to the length of the 
tape, erasure may be affected. A slight 
azinuith error, however, will usually 
have little, if anj', effect. 

4. Frequenej/ of the erase current. As 
pointed out earlier, the erase head tends 
to become less effective as the erase 
current increases in frequency. Means 
of cltecking this frc^^uency have already 
been described, 

5. -^1 defectire head. An erase head 
with shorted turns will not function 
properly. The test here consists of head 
substitution. A head of poor design will 
gi\e inadequate performance. Here one 
may try using u dilTerent brand of head, 
assuming it can be mounted on the tape 
deck. Some manufacturers produce two 
kinds of erase heads, one with a single 
gap and tlie other with two gaps side by 
side so that the tape is twice exposed 
to an erasing held in a single pasi;. Sub- 
stitution oil the two-gap head may 
achieve the desired improvement. 

Head Height 

The erase, record, and i^layback heads 
must be vertically positioned so that 
their gaps all span the same portion of 
the tape, that is, the same track. This 
is illustrated in Fig. S for half-track 
(n.ono) recording. The same principle 
applies to two- track and four -track 
stereo Jieads. 



As pointed out in the preceding sec- 
tion, if the erase head is out of vertical 
alignniont, incomplete erasure results. If 
the machine has separate record and 
playback heads^ there are two additional 
problems should these heads be out of 
vertical alignment Avith each other: (1) 
Playback signal will be less than maxi- 
mum, with consequent deterioration of 
the signal-to-noise ratio, if the playback 
gap docs not span as much of the re- 
corded track as possible, (2) There may 
be crosstalk — signal pickup from an 
adjacent track — because the playback 
head partially spans or comes too close 
to an adjacent track. 

In the case of half-track heads, visual 
alignment can often sufi6.ce. This meaus 
aligning by eye the edge of the tape 
witli the edge of the gap. To maximize 
the chances of accurate alignment, the 
posititm of the tape relative to the head 
should be that which occurs in the nor- 
null ^'dynamic" statt? — that is, when the 
tape is n:(Oving past the head. To obtain 
the dynamic position, place the trans- 
port in motion^ then shut off the power 
(if necessary, by removing the poAver 
plug from the wall outlet) so that the 
t;ipc is stationary against the head. If 
pressure pads are eniployed, remove the 
pressure pad holder after shutting off 
tbc power. Then visually alig-n the gaps 
to the tape. 

To check the height adjustment of the 
playback head, one can play back a 
commercial prerecorded tape and nmve 
the head up and down. When the output 
is maximum, as measured by a VTVM, 
playback-liead vertical alignment is cor- 
rect. It is advisable to use a test tape 
with a low-frequency signal, s\ich as 400 
eps or less, so that slight changes in 
azimuth as one moves the head do not 
appreciably affect the playback level. 

If the tape machine u.ses a separate 
record head, the latter can be aligned 
to the playback head by adjusting the 
record head^s height for maximum sig- 
nal output while simultaneously record- 
ing and playing a low-frequency signal. 
Tben tlie erase head height can be ad- 
justed for maximum erasure. 

In the case of stereo head.?^, involving 
two gaps one above the other, as shown 
in Fig. 9, vertical positioning is more 
critical than for half-track heads. Visual 
alignment is probably a preliminary 
step , wi th f n r ther s te ps m i j re o r 1 ess 
mandatoi-y. The checks already de- 
scribed can be used. One can further 
check on the basis of cross tallc. When 
playing a commercial prerecorded two- 
or four-track tape containing program 
material, if the playback liead is im- 
properly positioned to the extent that 
it impinges on an adjacent track, the 
signal of the adjacent track will come 
through with full frequency content. If 
the playback head is incorrectly posi- 
tioned so that it does not actually span 
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INCREASE THE NUMBER OF WAYS 
YOU ENJOY YOUR HIGH FIDELITY SYSTEM 




ADD 
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COMPONENT TELEVISION 

Now yotir high fidelity system becomes the complete center of home entertainment with the new 
Fleetwood Television Reeeiver^ nn entirely new component. The Fleetwood receiver gives you high 
fidelity audio in two ways: You can connect the detector to your preamplifier and use your complete 
system to reproduce sound... can tape TV concerts, operas, musicals, and history-in-the making oft' the 
air. Or, you can drive a loudspeaker directly from the amplifier thai is built into the Fleetwood. The 
quality of the picture can only be described by the words "high fidelity"- in the purest sense of the 
phrase. Transfer to Fleetwood video every standard by which wc appraise high fidelity audio -pre- 
cision definition, low distortion, fiat response, wide range — and you will sec why Fleetwood is becoming 
a part of every perfectionist's plans. The new Fleetwood is delivered complete with a twenty-three inch 
picture tube. Mask and frame arc factory installed. An opening, shelf, and ventilation are all that is 
required for a clean, professional-looking custom installation. Fleetwood is available with a new sonic, 
wireless remote control. Witness television the way it is seen by the studio engineer. ..see Fleetwood 
monitor-quality in your Audio Specialist's demonstration room. 



FLEETWOOD COMPONENT TELEVISION IS MANUFAGTUHED BY 
THE COUNTRY'S L£ADlN(i PRODUCER OF STUDIO MONITORS 



GLENDORA, CALIFORNIA 



FLEETWOOD COMPONENT TELEVISION IS MARKETED UY JBL INTERNATIONAL, LOS ANGELES 39, CALIFORNIA 
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part oC iu) ndjiu'ont track but conus 
very doso, tlion the cv()<i^;t:ilk will ct)iiftist. 
pi'i'dAmiuautly r>f low f mjut lu^ics^ wliirb 
(^xtond bc\ ond tlie tni^k to n i^-iculor cx- 
t(Mit lliiui tlie hiixh t'n ijiKnwir s. On tho 
otlior IuiihI, if the <'ro,sst!)lk fnnsisls pie- 
doiiiiiuuitly of lii^b f rcrjiUMuae:^; it re 
suits in a tinny sotnui earning tbivMi^h 
iVont the iuljaeent traek. T!iis. is indica- 
tive of crosstalk ^viihin the lua^l, whieh 
iia^^ nothinj^ to do with vevtical position. 
Sur]\ erosst,:Uk is in tbf^ nature of trans- 
I'ce of thi- si^^na] froTu one se^-tiou ot the 
stereo head to the other bi^e^mse <>j' 
J n a g n e t i eon 1 i n i;i . 

More pr(^eise nnd more direet- nK^ihoiIs 
ol rheekini^ and adjusting head height 
;tre avnilable, as foIUtws: 

1.. Ti's-l 'nrjx. UCA t(>.st tape Ko. 
r2-o-()4T is illnsitrative of a tapo con- 
taining H .S' l'tion — Part 1 — ^speeifieally 
designed i'or lieight alignment of four- 
traek J;ieads. jVs ?;ho\vn in Fig. 10, the cn- 
tii'O width of P;trt 1 of tins tape is re- 
corded except lor a .04;]-inrh band 
erased fit tlie location oi^ traelc whieh 
is called A -2, Th(* reconlcd signal is 
]l)On e]>.s at ;).7o ips and 2000 eps at 
7.0 ips. Tlie instrnetions stat(^ : ^'In 
oi'der to adjust the bead its.senibly height, 
move the head up or down nntil tlir 
andible tone or the outi>ut meter rcadin^^'^ 
on the A-*2 track is at a null or mini- 
immh Note that a head height eitln-r up 
or down from this proper position will 
cause an inerea^;e in sv^tvA hwel.'- 

2. Vi.^Jh/l huh !.'■(( tif^/. Rce^■e^f S<jund- 
craft C'orjj. makes a ])rodnet called 
Magna-See that enables one to vtew the; 
signal recorded on the tape. This has a. 
nnmber of use.s, in eluding checking head 
height, azimuth, and head wear. To use 
Magna -See, the tape is? recorded at 
slightly higher volunu^ than norm;d» the 
ta]>c is inimeised in a hath of Magiia- 
See s<ihdion, and the tape is allowed to 
dry out, ^^■h(^l■eul:»on the rcciorded traek 
becomes ^ isil)le. 



Fig. 9. Gaps of 
two- and four- 
track stereo tape 
heads. 



Fif/. ] [ .shows how a t^vo- traek stei eo 
recording would appear after ex])i>snre 
to Magna -8eu. One would ftrst adjusf. 
the hiMght of the record head ojt th(^ 
basis of .several trials with the aid oi 
Magna- Sec. ff the tape recorder has 
:^;eparatc reeord and playb-'t^k heads, 
then tlu^ playback head would he aligned 
on th(^ basis of niaxiiriuu^ outi>ut when 
snnnltaneonsly nMjiording and playing a 
low-frequency signal. Or. (nw could 
perha]is temporarily conueid- tlie play- 
[>aok liead to the record an-jpliiii-r an<l 
make a reeoidijig lln'ough this head; 
tlien view the results by im^ans of 
Magna-See. To align the erase head, on(» 
could era.se a tape that haj; been n^- 
corded with an alip;ned head, and cheek 
the results ^N'ith. Magna -See ti^ detcricnn^' 
whc^thci' tlu* recorded sections have be(Mi 
era>;ed excessivt^ly or InsuffK^it^ntly. 

Test Tapes 

As i/idicati^rl in tins arlirle iind xUc 
prece<Hnu' one, variou.s test tapes ar<^ 
availal>lc to facilitate checking .-[ud ad- 
justing tape nuiehines. Son)0 test In pes 
hav(^ but a single purjiose. while others 
have several. Typical ly, the single-]Mn- 
pose tapes are for azinnith aligiinient. 
Tlius Audio l>cvic(^s produces an '^iiudio 
atigjuupnt taj^e," containing tones ol' 
1000, oOno. and 7500 cjvs when playe<l 
:it 7.0 ips. The two lower toru's are of 
30 s(UM>0(ls durjitinn, while the higlu'sf 
lasts (iO sec<5in]s. Tlie puipose of the 
lowest tone is to set level. A preliiniiKai'y 
iid;nstiiient oi^ .-i/imuth is made wrih the 
5000 cps tone, and a linal adjustment 
with the ToOO e]>s tone. 

Amj)ex*s Xo. ooli;,? test tape i.^ an ex- 
ample of a mnlti-purpose tape, to b(^ 
used at 7.5 ips. It coidains m lOJ'OO rps 
fre^ueiicy for a;>:imutl.i aligjunent, a 25()- 
eps tone for Ketttng }>iaybaek le^■el (ad- 
.] us ting the Vl' mt^ter in j^laybnck), jin- 
other 2o0-cp,-^ ttme at a h^wcr f/vel 1o 




UNRECORDED 
PORTION 
T.RACK 3 (A- 2) 



1 

T 



OIRtCTION Of TAPE TRAVEL (VIEV^ED FROM 
rH£ BA^E iJ3E, WITH THE HEAD ON THE 
OTHER SIDE OF THE TAPE) 



Fig. 10. Portion of 
RCA test tape No. 
12-5-64T used for 
height alignment 
of four-track stereo 
tope heads. 



be mi^il as a reference for a frcipieney 
response check, and a series of tones for 
checking fre<juency ies])(inse at lO^0(Ht, 
7oU0, 5000, 25O0/lO0O, 401^. 200, UHI, 
and o() cps. Bindlar tapes are produced 
by Ani]vx f^>i' the 3J'> and 15 ips* 
speedy. 

One of the ujost eoniprehen^^ive te^t 
tapes that has bocn made, intended spe- 
eilieally for use by the audiofa)!, is the 
one x)ut out sevoral years a^o b\' Dub- 
bings, Although no longer nunnifactnrcd, 
it njay still be availabl^^ froTn some and in 
sn])ply honses> This tape contains a 
series of beeps five minutes apart for 
<rh[^ekini;' tape sjieeiJ ; a -I0(l-e]"»s tone 
recorded at a h^vcl (jorrespondini;' to 2 
per cent harmonic distortiiin: a hi-^-ii- 
frefpu'ucy tone for azinnith alijj^Tunent ; 
a series of to)U's \\\y eheckin^a" fnnpiency 
vespoji.se; a tone for check ii^i:^^ wow and 
thitter by ear; and n series of pro-^aes- 
sively (piieter signals lor cheek in^r -^ig- 
nal-to-noise ratio (when thi^ sii^nal on 
the taj>e is no gveate:- tluui system noise, 
thi.s indicates the .signal-to-noi'se ratio, 
identiiied by a voiced anttonncenn^nt ) . 

A nnnd)ei' f»f tapes have appeared for 
testing .stereo maclunes. Kor example, 
\ICA X'^ictor \s T'2-o-61T is a rjuavter- 
track ia})e, M'ith reeording.s on two of 
the four tiacks, .Vmojig the tests is one 
for adjusting the height of the liead 
(as pn^viunsly descril^ed) ; another is a 
tone that permits- one to plni.s<^ the 




Fig. 11. Appeorance o^ two-track stereo 
rape ofter exposure to Mag no-See. 

speak(n'S — th(^ tone appearing midway 
belween the speakers when ]>hasiT]g is 
propei". A Ti other stereo test tape is the 
An(liot<ster :]0-20S, which includes the 
sound <kf a ntetrontnr e for stevec^ balanc- 
ing. The Sonotnpe Stereophonic Aligji- 
meut Tape in chides a test for correct 
traek plaeenient; that is, namely sound 
from the left eon dug from the upper 
track and souvul froni the right cojning 
from the lower track when the tape 
moves from left to right; lest;; for fre- 
qU('n<'y and loudness balance bttween 
traek.s; tests lor proper speaker location 
based o)i degj-ee of separation and nnx- 
ing ol' sounds ir(jn] each trnek. 

A. word of caution is in order with 
re<iipect to test tapes, particularly those 
bearing on a/imutli alignment and fj'c- 
(luency nsponse. Tlie iieacis of a t:jpe 
maehitie tend to beeoine magnetixed 
gradually, c;j using paitial or coniplctc 
erasMie of high frequencies on a tapi^ 
passing over the head. Therefore it is 
recommended that the tape beads be de- 
inagiuti/ed before a test tape is placed 
on the machiiu?. 
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PR-500 Single-Speed Turntable 

Even a minute addition or subtraction of sound can 
spoil a musical performance. Only when the turntable 
does not change the music in the slightest, do you enjoy 
"Integrity in Music." To demonstrate this we suggest 
you hear the new Stromberg-Carlson PR-500. 

The extremely low flutter and rumble of the single- 
speed PR-500 invite comparison with turntables at 
several times the price. High compliance belt drive (at 
33 rpm) from two vibration-free hysteresis-synchro- 
nous motors assures constant speed. Viscous damped 
arm, riding on a single friction -free needlepoint bearing, 
tracks perfectly down to less than one gram. Wow: 
0.14% rms; Flutter: 0.08% rms; Rumble: —50 db re 
7 cm/sec. Complete with arm and cables, ready to play» 
at just $69.95.* 

The other popular Stromberg-Carlson turntable is 
the "Perfectempo.^^ It incorporates every vaKd, time- 
proven design feature: belt drive; continuously variable 
cone drive (14 to 80 rpm); stroboscopic speed indica- 
tor; dynamically balanced, weighted table; precision 
motor; plus Stromberg-Carlson 's original double-acting 
motor and table suspension system that effectively 
eliminates unwanted noise. Performance proves it: 
Wow: 0.14% rms; Flutter: 0.09% rms; Rumble: —55 
db re 20 cm/sec. at 1 kc. Model PR-499, 'Terfectempo,*' 
morocco red with aluminum trim $99.95.* 

Stromberg-Carlson now offers 16 equipment cabinets 
in a wide variety of styles and finishes. They are de- 
signed to house complete Stromberg-Carlson stereo 
component systems and are factory assembled. They 
reproduce as faithfully as separately mounted compo- 
nents because of a unique mounting method that iso- 
lates the speaker systems from the other sensitive 
components. 

See your dealer (in Yellow Pages) or write for a com- 
plete component and cabinet 
catalog to: 1418-010 North 
Goodman Street, jtlcchester 
3, New York. 

* Prices audiophile net. Zone 1, 
less base, subject to change, 

''There is nothing finer than a Stromberg-Carlson'* 

STROMBERG-CARLSON 

A DIVISION OF GSNERAL DYNAMICS 
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Unique Push-Pull Stereo 
Magnetic Phonograph Pickup 

E. R. MADSEN 

The advent of stereo records has placed new and stringent re- 
quirements on the phono cartridge^ Here is how one cartridge 
designer met these requirements — in a highly original manner. 



OVER till: mcADKS, llie tochnical de- 
velopment of tlie plionogiaph re- 
cording and playback process has 
been charflcterized by significant jumps 
forward^ superimposed on the normal 
sloAv refinement of processes and proce- 
diircs. The first large step forward was 
the shift £rom cylinder to disc whicli 
made mass production practical. Then 
caniG ii big jump forward in quality Avitli 
transition from mechanical to electrical 
techniques. Another significant leap for- 
ward has been the sloAv-speed^ fine- 
groovej vmylite disc — a combination of 
long-playing, unbreakable, high-quality 
recordings which inaugurated a great 
new interest in phonogi'aph reproduc- 
tion. 

All such large changes have been ac- 
companied by the need to design new 
equipment for both recording and re- 
production. Each step has forced the 
designers to do what previously had been 
considered ahnost impossible. Xow^ the 
most recent change — that ^vhich puts 
t wo sign a Is into one record groove — ■ 
imposes new problems for the designer. 
The phonograpli pickup which can do 
justice to tlicse new recordings would 
have been considered impossible a few 
years ago— at least it would have been 
impossible for a ma^s produced item 
which oould have been sold at economical 
prices. 

It is my intention to mention some of 
the particularly stringent requirements 
for a stereo pickup and to describe a 
design which meets these requirements in 
a practical way. Tlio unit described is% 
presently being produced by Bang & 



* Chief Audio U^nginceTj Hang and Oluf- 
.^rn, S truer, Bcntnarlc. 





Fig. 1. Initial cartridge design. 




Fig. 2. Second design approach utilizing 
symmetrical poles and moving element. 




Magnetic circuit of pickup. 



MUMHAL CROSS 
NYLON 




Olufyen, in Denmark, ?ind ha?, IjetMi 
trademavked ^'Stereodyne" in the prin- 
cipal markets o£ the world. 

The design criteria established for the 
pickup were follows : 

1. Tlie dynainie styhis-point mass must 
be a^i small ns possible^ only few 
milligiamij, to avoid distortion niid rec- 
ord dnm^ige nt b^gh f rcqu^neiGs. 

2. The sty In .s complianec must be large 
and equal in all diixjctious so Ihnt heavy 
passages can be tracked at forces in the 
2- to 4-griim region. The .0007-inch tip 
ttpGei/rcd for stereo records means tliat 
tracking forces must be luilf tbose of 
nionophonic discs for equivalent ucnr. 
Such liglit forces also cause pvohlo^is of 
arm design n.s will be discus.scd shortly, 
o. The picknp must be physicrtlly com- 
]vitilOc with both stereo and n^ono disc^. 
4. Tiie frequency response should be 
smooth, Aatj and similar for both chan- 
nels. Inicrchannel diftcrenccs will caitsc 
instruments to seem to jump back and 
forth betAveen the loudspeakers. 

i). Distortion must be as low as possible. 
G. The pickup should have a ndnimum 
of hum sensitivity, 

7. There should be iio magnetic attrac- 
tion to a steel turntable. 

8. Low uinss is desirable to simplify the 
arm design, 

9. The stylus should bo interchangeable 
by the user. 

10. There should he a ininimimi of 20 
<ib separation between the channels, and 
this should be maintained over the widest 
possible frequency spectrum. 

11. High output "is desirable, and rhis 
should be equal between the two channels. 

Naturally, the nnit to fit this sot of 
criteria must be capable of mas.s produc- 
tion and of sufTfieiently nigged construc- 
tion to be handled by nontechnical ])eo- 
pie in the same way that they handle, or 
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Stereodyne II pickup. 



Fig» 4. Suspension of the moving element. 



Fig. 5. Contribution of the moving ele- 
ments to effective mass. 
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AR-3 





(Edward Jafnafi Canhyi 

^^T planned to calk about the AR-3 and I 

haven't left myself room. Everybody's had 
his say about that Acoustic Research speaker 
but me , . . 

"Vii only scace then, that I have been using 
the two AR-3 units since last June for most of 
my listening and intend to continue using 
them indefinitely. That's for the record and 
it's enough." 

AR-3's ({Did other models of AR spe^rkerj) /7>^e on denionsn'aiion at the AR Mt^sic 
Room, oil the west b^dco^iy of Graud CcmmlTcvfiihiid ^cw York City. 
No sales are made or initiated at the Music Room, hut AR speakers ate played 
continuously In stereo, frotn 10:30 to 7:00 on weekdays, 
11:30 to 3:30 on Saturday. 

ACOUSTIC RESEARCH, INC., 24 Thorndtke Street, Cambridge 41, Mossachuseiis 
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Ffg. 6. Exploded view of the entire pickup. 



lubliiiiidl^". onliijary monophoiut^ plioiio- 

Tho design of the iniifc dcfi^ouh^J in 
this iirti^'le \v:is f'in-rird out witluuit roi- 
crenoe to oUirrr storoo pickups. The <\r- 
Vi*\<)}:>m(-ni proouss -start^-d ^vitll the idea 
nj' f'ou]>lu]^' i\\"0 monoplionic pick\ips mid 
oiidiid Avitb ;] unit wlii(^h completely 
iimnlv's ;i\\;jy froin rouvoiitional mono- 

Thf! obvious starting' point, that of 
C()n7ioetijjg two ?;<^parate units at I'i^'ht 
an^li's lo t'rioh oMuT, is MipeiTicially at- 
t['acli\'<'> It' thoj^ii havi' thoiv orientation 
suob that Hjrir ^4'r[^at('^t sensitivity i:^ at 
an itni^l^ (jf 4.~> <U'<x. to the roford ^urtjHiO, 
<^af'h ('\i:ii\]\o] will lie reproduced hy finn 
i)i ihi.' E[nii:s, Jlow(?ver, this idea wai^ 
qui<.'kly eliininatf^d iHU^nuse the systein is 
extremely o<nn])l]<'ate(] ; it is alu.iont ini- 
possihh' to make hoUi elements moV[' i\i 
exactly the ^anir way, and Ihe total 
nioviiio- ijias.s will higli with two in ov- 
inia (^eiMcnts. It seeiiK^d e\'i<hmt- thai 
Ihere -siiniild he. only one moviuLf ele- 
iiK'nt. and this should be sui^pended at 
only {m(t point ftr> it ean move wiih equal 
freedom in all [lir<'etTi»ns. 

These rcju elusions ve^^ulted in an initial 
f'onst ruction as illustrated in Fhj. 1. Here 
there i:^ rjne rnovii]<^' element. nionnt(^d 
at point i]) a I'ubber riuix. The upper 
half of iS' jij(.jV(s hetAve<'n a pair of poles 
ineli[ie(l at a 4:1 -dcg. angle to the record 
£,n^oove. whih^ the lower part moves be- 
fwecji anotlier ]>air of poles "wliieh are 
9(1 drt:. to the first polos. Thus 



on(^ (^f the stereo ehannels is derived 
from the mot ion of the lower half of the 
movino' element and the other channel 
from the motion o.!: the upi>rr bali. 

This arrangenient, shown in Fifj^ T. 
gives siitisj.'aetory (fhanntil sei^aration ; 
and if the parts are juvkperly propor- 
tioned, it ^'ives a suitable high-frequeuey 
response. However, the response is not 
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Fig. 8. Effect of incorrecl stylus ongle 
with equol signols in both channels. 

['xaetly the same in both ehannels. Tlu' 
reason for this, is that the design is not 
Inily symnmtr ieal. One-half of tlu' mov- 
ing' element bears the stylus and eoutaels 
th(i reeord grooN'e's; the other half :5wlag:s 
in free air. The result oi' this asyni- 
nie:rioal operation is a f recjueir/y un- 
balance. 

This h^d to the conelnstoii that the 



Fig, 7, Frequency 
response ard 
channel separa- 
tion characteristics 
of the pickup. 
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TEST RECOKD RCA >2-5-73A/B 
AND I2-5-71A/B 

LEFT CHANNEL — 
^IIGHT CHANNEL — 
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ANGULAR DiSPl>CeMENT tOEGJ 



Fig. 9. Unbalance between channels lor 
a given angular displocement. 

movin*,^ parts must be identical for t-aeh 
ehaianel, and that there nmst be only 
^^ne movinp: element. Therefore the poles 
mnst be placed synunetrieally, and the 
moviuii element must have a synunetri- 
eal shape. The luiit desigried on this 
basis is shown in Fig. 3. 

The armature is a small cross of 
nuuuetal which s\vini>s between the four 
pole pins. A liollow ahiminnm tube is 
swed^ed to this cross, and the stylus is 
securf^d to the other end of the tube. 
Opposing each arm of the ero^^s is a 
pole pin 071 which a coil is wound. A 
45 deg, motion of the styhis to the left 
will induce e>u"rent \\\ coils 1 and -h 
but not in eoils 2 and 4. The converse 
is true for stylus motion 45 do?^. to the 
ri,qht. As can be seen, the opposing coils 
can he connected in a push -pn 11 rela- 
tionship which reduces the harmonic dis- 
tortion caused hy i.nnlinearity of the 
niajyueiu; field. Tn addition, the coil ar- 
rangemejit is hnm-bueking for external 
fields such as that from a phono<ir;iph 
motiu'. 





Fig. 10. Localization of sound from two 
speokers. 
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from 

. . . the finest performance available 

the MacKit 30 

A 30-Watt Unity Coupled Amplifier Kit* 




Mtfentical to the renowned Mcintosh MC-30 Amplifier 



Price $120 



Enjoy the wonderful experience and satisfaction 
of putting the finest amplifier together yourself. 



Now avaifable at Francliised Mcintosh Dealers 
AUDIO • OCTOBER, 1960 



A "Mark of Excellence" Product by 



in4tit0$h 

LABORATORY, INC- 

4 Chambers St., Binghamton, N» Y. 



www. 
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Fig. 1 1. EfFec* on lef* channel of displace 
men* to ri^hh 



There arc st^vornl liidden advantaj;:^^ 
of this push-pull, syinnictri(^nl^ and com- 
plGincntiiry strueturc. Induction of cross- 
talk from ono channel to tho other is 
nuTiiniizcd since such n coiuponcnt is 
in -phase in oppo^iin;^ coils and is bucket] 
out. Puvthcr, ovor-all orosstallc will he 
extrfimely low at iiny frequency since 
voltage induction comes only from 
ehang^ing the spacing of iUe crossarms 
from the polo pins. With 45 deg, modu- 
lation in one ehannol only, the cvossarnis 
in the orthogonal channel rotate withoiit 
hanging spaci^ig so that there is no in- 
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Ftg. 12. Crosstalk for a given stylus 
displacement. 



dueed voltage in this cbauncl — provided 
I he positioning of the unit with respect 
to the groove is accurate. We will go 
into the latter in just a moment. 

Fig, 3 shovi's the magnetic circuit. 
This is very mticb like the magnet struc- 
ture of a utodevn loudspeaker with a 
center magnet. The arrangcn\Gut makes 
a completely'' closed magnetic circuit 
whicli prevents leakage of the magnetic 
field. Being externally nonmagnetic, 



V* \ 







Fig. 13. Effect on right channel of dis- 
placement to right. 



there will be nn attriictiori to steel turn- 
tables; and at the same time the coils 
are shielded from external (icld<f. 

The mont critical and important part 
of the design is that of the moving sys- 
tem and its method of .suspension which 
are showji in F\(). 4. The nmmctal cross 
is a small (?lemcnt which adds abont 
onediulf n\illigram to t-lie moving mass 
a5i seen at the stylus point. The alumi- 
num tube is very lights having a wall 
thickness of .002 inches. Tt pivots on a 
nylon thread which is bonded to a plaistic 
snppfu'f;. The cross bears against a 
PVC disc, the resiliency of which con- 
trols the compliance and the damping 
of the system. The rotation point of the 
system is at the j miction of the cross 
and the nylon thread. Critical points in 
this design are the cfteciivc stylus point 
mass and the output. Also the aluminum 
tube had io be long enougli so that the 
bod}'' of the pickup would dear the sur- 
face of tile record. 

For a given thieknes;^ of tnbing there 

an optimnm point at which the com- 
bined contribution of the niumetal cross 
ard the tube to the ctToclivc moving mass 
is at a minimum. A comparison o£ the 
individual components of the moving 
system to the total effective mass is 
shown in Fig. 5. The efTcctive stylus 
point mass of the cross decreases as the 
alnmimim tube lengtlums (curve A), The 
efPectivo mass of the tube, referred to 
the styluSj increases with increasing 
length (curve B). Comparison of these 
cui \'cs .shows that a tube length of about 
10 nnn \^ optimum for the type o£ tubing 
u?cd. This also provides reasonable si^ie 
1 ebitionships for the other parts. 

Fif]. G shows an exploded view of t}u\ 
complete unit. The diamond stylus is 
replaced along with all other moving 
]>art> by pbuing the new cross assembly 
onto the polo pins and sliding the outer 
easing into position, which closes the 
magnetic circuit and also acts as a double 
shield over the coils. 

This design exhil>its ideal eharacfcer- 
isLios of frequeney response and chan- 
nel separation. Curves of thence charac- 




Fig. 1 4, Integrated arm and pickup. 



t eristics, as measured on RCA t^fst discs 
12-3-7:1 and 12-5 -71, arc .shown in Fig. 7. 
The f requeiu y response requires no com- 
ment as it is quite smooth and Hat over 
a wid(? band. The channel separation 
can be seen to be excellent o\er a very 
wide frequency range, but there is some 
(lit'ference Ix'tween the two sides. This 
difference comos from a combinatiou of 
production variatioji, unbalance on the 
recording, and ineorreci. positioning the 
pickup ^vith respect to the i-eciord groove. 

Evidently, close prod]u tit>n tolerances 
must be maintained to obtain close bal- 
ance between channels and wide separa- 
tion. However, it is not as widely recog- 
nized that the efforts wliich produce a 
fine pickup n^ay be worLhles.s when the 
unit is not properly used. The entire 
stereo elYect can be diminished or made 
unnatural if geometric ]>Grspectiva is 
distorted by incorrectly positioning the 
pickup in relation lo the record groove. 

First, let us reconsider the situation 
when there arc equal signals in both 
channels. These correspond to lateral 
modulation of the groove, and the sound 
should be centered between the speakers 
if the entire system is balanced. Re- 
fciTi ng to F\g. <S, wc can determine the 
effect of incorrect stylus angle. 0 is the 
stylus point and A is the amplitude for 
the lateral groove modulation. and 
Ar are the left and right signals for a 
pjopcvly positioned pickup, and these 
signals are equal. If the pickup is angled 
to the right by V degrees, the left chan- 
nel will be increased to A''] and the right 



Fig. 1 5. Low fre- 
quency response 
of pickup and 
orm. 
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MODEL 642 
List $390.00 



Here's what some of 
the top TV audio 
engineers told us 



new microphoni 



reac/i* two to six times the distance of cardioid types 

reach with ambient noise and reverberation pickup re- 
duced to one third that of cardioid types 

re^ch to these distances with little or no loss of presence 

reach that allows the use of wider-angle camera shots 

reach that frequently eliminates the necessity of 
pre-recording 

separation of vocalist and band, controlled to a degree 
never before possible 

reduction of critical audio feedback problems 

replaced parabolic microphones with excellent results 

improved signal-to-noise ratio due to extremely high 
level output 

*Mtcrophone Working Distance 



Ihis dramatic 
;an do: 



For the first time ex- " 
treme directivity^ 
wide range and highest out- 
put have been combined in one 
microphone. Unhke any other mi- 
crophone available, the new E-V Model 642 
allows new camera and sound techniques to 
improve production quality and lower pro- 
duction costs. 

The 642 is so different we urge you to try it 
yourself in 7joitr studio. If you have problems 
with sound, this new working tool may well 
provide the answer. Your franchised E-V 
Broadcast distributor will soon be stocking 
this amazing new microphone. Why not ar- 
range TOD A Y for your own test of the 
new Electro-Voice 642? 

Write Dept. lOOA, Buclianan, jMicliigan for 
c<Jtiii:)](^tc literature. 




better products for better sound 
ELECTRO-VOICE, INC, Buchanan, Michigan 
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Discoveries and Patentable 

Inventions 



ALBERT WOODRUFF GRAY^^ 



Not every new idea constitutes ' invention" that will be recognized by the Pat- 
ent Office, and even though a patent may be granted, it may be ruled invalid. 



Oi"n;x TiiK DKi.'LXiTHJK ol: Ihe term 
'^'i]ivriUians/' l\M\dv l.iv t\\[' rourls 
;ju(l rh<: clisfi]R'l:ioii h-om uu'rc <1ls- 
(^ovories takes on tliO cliiiraclerislies ui' 
llic .sin^iU hoy'i? dofiiiilioi! of sjilt — wh'Al 
makes poUiioe;:; tiit^te hud if it isn't, put 
on. 

*'lt IS a triio saying" liiat invc:nti(m 
deiie^^ deliiiitioii," assorted a "Federiil 
court a few rcar.s ago. '*Yet tlirongli long 
years the \^*oi'd has acquired e^^rtain ehar- 
nelori sties uliich ;it least £;Lve direction to 
its meaning". 'Invention is a eoneept, a 
thin^ evolved from ilio mind. Tt is Tiot a 
revelation of sf^metlung wliich exi^^ls and 
was nil known ])ut is a ereatioii of s(>ni('- 
tljijig^ which did not (^xist befoiv. pos- 
sesi^ing the elancnts of novcdty and util- 
ity in kind and measure diilerent fr<nu 
what the art n}i«ht ex pee t i!ron\ its 
skilled workers.^^^ 

Under tlic Patent Aet, Whoever in- 
veids i.ir dL-<eo\ ers a new und useful proe- 
es,s, iuaehiue. inauufacture or composi- 
tion of matter, or any new and usel nl 
improvement thereof^ niay obtain a pat- 
ent theiclor/'^ 

In an aeliou for infringement before a 
Federal District Court in Maryland, the 
owner of (he patent of a high fret jiun icy 
transmission cable used in television in- 
stallations was mt t by ihe defense of the 
alleged infnuger that the patent wa^^ in- 
valid, hcnee no Lnfringeinetkt. 

This invention, known as ibo Knieger 
patent^ eom prised an eltmgated hollow 
tube eons t met ed of diideetric inatcrial 
with walls relatively thin compared to 
the dianu'tor. with a i^lurality of elei trie 
condnct-ors in^bedded in the wnlls of the 
tu])C. 

Beforr this invention tln^ load-in cubic 
from tlie antenna to the set iiad a jjair of 
parallel wires or conductors. So long as 
this lea<l-in was dry and clean it func- 
tioned sjitisfactorily, but once it had ac- 
cnninlated dirt or jnoistnrc or forei^'n 
substances sncli as rlicmieal deposits, 
loss of good reception was tbe cf>nse- 



* 1 1£-L'0 S c vc)i( y S c c n >i d 7> r ivc, F o r (u^ i 

1 PvrcJiG ^Nfff;. Co. j.j. l^ovc-e, I'^od. <J 
N..T., .Tulv IK 

.'^o r.S.C.A.lOi. 



queuce, partictdai-ly in locatioTis distant 
I'rdm broadcasting stations. 

That dilHcnlty vras niet by this inveji- 
tioTi iTjibi^dding this pair of wires in the 
opposite walls of a plaslic lube with an 
air .^paec between tin? two walls. Not \\\\- 
i\\ thi'ee years ai'ter the Ivruger tube had 
been on the njurket was connnercial pro- 
duction ni' the infringing tn])c estab- 
li.^bed. 

Here, in holding the patent of the 
Krn^i<'r invention valid and infringed, 
the I) i strict Court said of thiti e.^^scntial 
feature in the patenting of inventions. 

^^The act of! invention coiisi.^ts neitlnr 
in finding oni tlie laws of natnrc nor in 
fruit Inl researcii as to tbe operation i»f 
natural laws, but in discovering how 
tliose laws may be ntili/cd or appH(^d for 
s(jri]<; bcjictieial i>urpose by a pr{>cess. a 
device, or ji machine. 

'''It is the result of an inventivcj aetj the 
birth (d' an idea and its redncti<;ni to 
j>raetice; the ])n)diud'. <^f original 
thought; a concept demonstrated to be 
true by practical application or embodi- 
njc^nt in tangible form." 

This .state] neni the court iinp pie- 
men ted with a negative rule analogous 
to the sFJiall lioy's dellnition of salt. ''The 
more aggregation of a number of old 
parts or rlcuK^nts wJjich in the aggrcg;i- 
lion jjerform or pr<i(hice no new or dif'- 
fcrcni. function or oj)eration than that 
lun-etofoie ]>erf<n'med or pr(Hbiced by 
theiii. is not a ])atentable invention, 

During tlie latter half of the last cen- 
tu.ry an inf rin,t>'e]nent action came for 
dccisifM.i before the United States Sn- 
jM-emo Com t. There suit liad bt en 
bi^uight for the infringfnn.cnt of a pat- 
ent granted to the manufacturer of a 
lead jv ncil li])p<?(l with u riil>ber eraser. 

tbe sub.jccl. of this patent, here hehl 
invalid ;is not an jTivention within the 
n leaning of the patent statute, the Su- 
in'eme Court said, 

CombinaHon not Invention 

''It is as if a pati^Tit, shonhl Ixi gj^anted 
for an articlo or a inanufactm'e, as the 
l>atentee prefers to term it, consisting of 

American Phcimhc <''f>rp. i;, Pellard. 
F.S. 172, y^jrybiKl, Juae 1954. 



a stick twlve inches hmg, on one (aid 
(►f wiiieh is an ordinary banunt r and ^n 
the other end is a screwdriver <»r a l:ick- 
drawer, or what we will see in ns[' in 
every retail .shop, a lead pencil on one 
end of wliich is a steel pen. 

''It is the case r>f a garden rake, on 
liie liandle end of which shouJd he placed 
a hoc or on the otlnu- side of the same 
end of which should be placed a hoe. In 
all rbese cases there may be the ad van- 
I age of carrying about; one insl rumen t 
ini^tead of two. or of avoid i tig the lia- 
bility to loss or misplacing (d! separate 
to^'^ls. The instruments placed on tbe 
same rod might be more convenient for 
use than when used separately. Each. 
Iiowever, continues to perfm^m its owm 
duty and nothing (^Ise. No etl'ect is pro- 
duced, no resnlt follows from the joint 
use of the two.-' 

Then of tin; demands ntarle by this 
provision of the patent law in the defini- 
tion of invention, the court continued, 
^'TliG eond)inution to be paten t abic nnist 
produce a dilTeroiit pliri^se or (^fTect, or 
result in the combined foices oi jjror- 
esses from that given by tlieir separate 
parts. Tlvere must be a new result jsro- 
dncod by their union. If not so it is only 
an aggregation of .separate elements/"^ 

This outline of the law w:ts a few ye;n 
later snpplcnieiited by that.'^anie comT in 
its denial of the patentability (jf anotlier 
discovery that failed to attain the dignity 
nf an inviaition, ^*The design of ibe 
ent laws.'' said that C()urt, "is to rewani 
tliose who make some snbs(;intinl dis- 
covery ov invention which adds to our 
knowledge ;tn<l makes a step in ;jd\^anee 
in the useful arl:s. Ruch inventoi's wrr 
worthy of all favor. 

'■'It was nev<a' the object of these laws 
to grant a nionopoly for eveiy tri:'ial 
de\iec, every shadow of a siuide of an 
idea which would naturally and spoii- 
taneonsly occur" to an\' skilled mechanic 
or operator in the ordinary progress of 
niannfaetnre. 

''Such an indiscriminate (U'eatioii of 
( ('/nit m ft/'// on piUji'. ] 
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...THERE'S QUESTION! 

HERE'S YOUR 

''BEST BUT' 




10U[>SPEAKE(IS 




The Thrifty 4 -Speaker TF-S from ^emeil 

In the "budget" price range, there is no finer speaker systenr^ on the market. In fact^ careful comparison 
proves that Jensen's beautltullv balanced TF-3 is unquestionably the finest . . . not only the "best buy" 
. . , but point tor point, the best system— and you pay much less. Compare . . . components: The TF*3 
uses a lO** FLEXAIR* woofer, effective from 25 cycles, two special midrange units, and the new Jensen 
Sono-Dome* Ultra Tweeter. . , so brilliant q speaker, it doos not even begin to operate until 10,OOD cycles! 
power ratings: The TF-3 drives to full room volume with a good quality 10 watt amplifier. It does not require 
a 20 watt amplifier for clean performance, enclosures: In the Jensen TF-3 you get top quaiity construction 
gum hardwood, rigidly built. It stams beautifully — or paint or buHd-in as you choose. Dimensions; 
IS^/^^H., SSVa^W., 11%*D. Compare . . . price: There is no real comparison, $79.50 

You are invited to make these comparisons — and any others you wish— between the Jensen TF-3 and any 
other "rated*' speaker system on the market regardless of price. Comparison with the thrilling sound of the 
TF-3 will still further prove that . . . 

•T,M. 

there is always something better from 



WrHe for Free illustrated Brochure "KU" 



^^^^ Oivisiof} of The Muter Co. k 



MANUFACTURING COMPANY 
6601 Si Lairamle Ave., Chicago 3S, Illinois 

/In Canada: Renfrew Electric Co., Ltd.. Toronto 
In Mexico; Universal De Mexico, S, A. » Mexico D.F. 
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JOSEPH GIOVANELLI ' 



NOTK. Well J vou readers Jiuve iiJikcd for 
another iiislalljuent of Audio TECHNIQUES, 
so here it is. 

Por those of you who arc not familiar 
\vith this column, let me explain once inore 
that it your oolumii m every sense of the 
iv'ord. Ill Aldiocmnig the reader.s supply 
the questions, hxiz I supply the anawera. 
llouever^ this particular column belongs 
entirely to you. In other words^ if any of 
you have run acro.^s a problem for which 
yoji hiive found a solution and you feel it 
would be of interest to your friends^ the 
other re^-deiM^ please send it in. In sucb a 
ease it will certainly be included in Audio 
TEUHNiQuxf^. Perhaps some of you have 
had a probh^m similar to one wliieJ^ ap- 
peared in AtJurocLiNic and have found a 
different way of handling it. We would cer- 
tainly likt to know about it. In this way 
we can all get tu^^ijthcr and pool our knowl- 
edge for the benefit of everyone. If it is 
helpful^ no idsci is too small or too insig- 
nificant. 

I, myself, ran across a couple of prob- 
lems which I decided to submit for tliis in- 
stallment of Audio Tkchniques. Perhaps 
.*;omc of you have another or better way of 
handling these same situntions. Come on. 
ljct*s hear fronn you. 

To Change the Tonearm 

Many of m like to compare one arm with 
another. Such cOMpariaons require mount- 
ing and dismantling at least onee for each 
tonearm to be evaluated. Not only iis the 
necessary wiring time consuming, but alao 
it results in gradual shortening of tlie 
wires. To avoid botb of theije diiliculticSj I 
uae and recommend the following pro- 
cedure. 

1. Solder spade lugs, having 6/32 clear- 
ance mounting holes, one lug for each wire 
from the arm. Wrap narrow strips of elec- 
trical tape around the.?e eonncctions. This 
will miijimizc the possibility of breaking 
of the wires off the lugs. 

2. Mount on turntable base a Cinch-Jones 
Barrier Type Terminal Strip, code # 5141. 

3. Mount the lugs along one row of the 
strip. 

4. Solder .spade lugs as in step one to the 
various leads associated with carrying the 
signal from the tonearm to the preampli- 
fier. The other ends of these leads should 
be fixed to their appropriate connectors. 

'J. The Ixigs of s"ep 4 should be mounted 
:»long the other row of the barrier strip^ 
tfiking citre thnt the lugs are paired with 
the eorvcet tonearm leads. 

Stiraightenmg Warped Records 

Here is a method of salvaging those 
warped records yoa did not wish to dis- 
card. Th(T following materialfi arc needed i 
L All oM tfirnta jle — preferably 12 inches 
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iiv d-ametcr. (A new turntable is definitely 
not recommended. Jieosoii' — the consider- 
able heat generated during the record rcs- 
(.ora:ion. If no old turntable is available, 
obtain a turntable made for use in a child's 
record pliiyer. Sinee the price of such a unit 
is lf>w, its possible ruin will be of little 
('.(in sequence. The fact that slicIl a table 
does; not have a 12 inch diameter can be 
circumvented.) 

2. A box in which the turntable can be 
mounted. This box should be equipped with 
a cover of suflicient clearance to allow the 
turntable to rotate with the cover ia place. 
The depth below the turntable should be 
suflicient to clear a 75-watt light bulb. 

3. One 75-watt light bulb. 

4. One night light socket^ such as that 
plugged into baseboard .sockets to mark 
the head of a flight of stairs. 

5. One extension cord. 

G. Yonr heavy-guage alumiiium-base lacquer 
di.scs. 

7. Approximately ten 78-rpm 12-inch discs. 

8. A weight of approxiniati^ly two pounds. 
i). One Irahrenhoit thermouveicr whose scale 
extends beyond 125 degrees above xero. 

[■yocedu re 

There is much latitude for improvisation. 
Throughout this discussion, it will be as- 
sumed that mierogroove records arc to be 
salvaged. 78-rpm records may be reclaimed 
in much the same manner as will be de- 
scribedj l)ut the temperature at the turn- 
table should be approximately ^)0'' Fahren- 
heit. 

S:ep I. Mount the turntable in the box 
in such a way that the cover^ when cJosed^ 
will clear the rotating stack. 

Step 2. Place tlie 75-watt balb and soclvct 
in the box underneath the turntable. I^ay 
this bulb on a piece of asbestos or other 
heat-resistDnt material. 

Step 3. Plug the extension cord into the 
nightlight socket Make sure the bulb does 
not come into contact with either the ex- 
tension cord or the wire carrying mrrent 
to the motor. AI.'jO make sure it is as far 
from the turntable motor as the space and 
positioning of the table will allow, (If no 
night-light socket Ls available^ an ordinary 
light socket may be used. Zip o^rd is 
set] ewed under the terminals ] the other 
end of the cord is wired to a wall plug.) 

Step 4. Place two of the hicquer record- 
ing discs on the turntable. This is especially 
jiccessary when the diameter of the turn- 
table is less than the diameter of the record 
being repaired. Thc.^e discs will provide 
needed support to the outer edge of said 
record. (If lacquer discs are not available, 
circles 12 inches in diameter cut from 
heavy gaagc sheet almuinum can be uti- 
li'/ed.) 

Step 5. Place the record to be repaired 
on the base lacquers. (I have not experi- 
mer.kcd sufficiently to determine how many 
discs can be satisfactorily repaired at one 



time. 1 liave successfviDy repaired four 78- 
rpm shellac discs at one time^ but I have 
never walked with more than one LP at a 
time.) Place rciuaining two lacquer;; on the 
stack. These last two lacquers prevent the 
78-rpm records from assuming tJie eon- 
formation of the record undergoing re- 
X)air. The resoration time would otbcrwisc 
be lengthened. 

Step G. Place the pile of 78-rpm records 
on the two top ]acquers. (If aluminum 
circles are used, interpose a piece of tissue 
paper between the circles and the stack of 
7S's. Such paper should be jdaced between 
the circles and the record undergoing res- 
toration.) The 7S rpm records provide 
evenly distributed weight and make for 
good storage of^ and distribution of^ heat. 

Step 7. Center the 2-pound weight on the 
stack. 

Step S. Set the turntable rotating at a 
speed which will not cause the pile to be 
dislodged by centrifugal force, Kotation is 
iiecessary to insure even beating during 
the actual restoration process and even 
uooling after the completion of the proc(2ss. 

Step 9. Place the thermometer at tho ap- 
proximate height of the turntable and as 
close to it as possible. 

Step 10. Close the box. 

Step 11. Ijight the bulb. 

Step 12. After 15 minutes of operation^ 
open the box and check the temperature. 
Por proper results^ I have found 125 
degrees to be optimum. I believe that a 
higher teniperatnre woald cause groove de- 
foriaation. A lower temperature would 
slow down tiiO whole operation. The bulb 
may require several repositionings before 
the operating temperature will stabilize at 
the proper value. (If a Variac is available, 
you can vary tljc temperature merely by 
varying the voltage input to the bulb. I 
did not have a Variac on hand at the time 
I did this work^ so had to rely on position- 
ing the bulb with, respect to the turntable 
to achieve the necessary variation.) 

Step lii. After a period of six to eight 
hoursj cheek the condition of the record. 
If not properly restored, continue the proc- 
ess. 

Step 14. Allow the restored recording to 
cool for two hours before playing it. Leave 
the disc in its position in the stack with 
the ho"^ open; tho liglit extinguished — the 
turntable rotating. This last step is neces- 
sary to prevent the reeord mulergoing res- 
toration from re-war|>ing and to prevent 
the 7S-rpm records from requiring restora- 
tion treatment of the foregoing character. 

Turn It On 

Sometimes niy various duties require that 
I burn the midnight oil. (Translation; to 
stay up later than I should.) On one such 
occasion I was repairing an PM tuner. All 
went smoothly — 1 thcnghl. Finally came 
the ' moment of truth.'* The amplifier was 
connected, the antenna was connected. T 
tuned around and nothing happened. I re- 
cheeked the voltages ; I rechecked the fuse. 
After a few minutes of the various and 
sundry checks I advise others to make, 1 
found to my relief and embarrassment thai 
I had never turned the switch to the ^'on" 
position. 

You think it can't happen to you. Tt caiu 
Consider this as my told you so*' in ad- 
vance when you leave out that ve(4.ift('r 
tube or that fuse^ or perhaps — that wall 
plug. 

The moral of all this is: Don't suspect 
the worst when something goes wrong. As- 
suage until you must give in that the 
ti'oublo you are having with a piece of geor 
is relatively siini>lc. This is the philosophy 
I use whenever I troublesboot, and it 
usually saves nie much in worrying and in 
wa .sting time. 
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NEW BOGEN-PRESTO RP-40 HOME MUSIC CENTER 

FAMILY HARMONY No more problems about who hears what . . . and where! Bogen- 
Presto provic^e*: the solution to conflicting incHvidual tastes with this single, superb, 
hi^h fidehty mono-stereo music center- — e>:citingly useful, fantascicn^Uy different. Now, 
for the first time, yovi select and control two distinctly different program sources and 
distribute them simultaneously — to several places in the home. 

NOTHING LIKE IT Only Bogen-Presto instruments with SoundSpan have nil the con- 
trols, plus the new features you've always desired. Only Bogen-Presto SoundSpan 
malces good the promise of unequalled application versatility and operation flexibility 
that insures against obsolescence. Thus the RP-40 grows in value as 3'our needs, and 
those of your family, expand . for a lifetime of listening pleasure. 




DESK A-100, PARAMUS, N. J. 



□ Plcaic send me yoar color folder lUascriicing ihe now 
Bogen-'Presco SoundSpan describing how I can choose, address 

use and dlscributc soand progr^ims anywhere I wish» arxt telling ^^^^ 
me about RP'40's far superior specificarions. 
(0 1960 BtDg&n-Prcsic5 Div., The Sioglcr Corp. 
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A new standard of broadcabt performance from UNIVERSITY 

NO OTHER PROFESflONAL MICROPHONE AT 
ANY PRICE CAN 01 WIAT THIS ONE CAN! 



Never before has there been a microphone 
like this . . . and it's just one of profes- 
sional models that herald the entrance of 
University into the field of microphones. 
Each sets a new standard of wide-range, 
distonion-frce performance . . , with 
frequency response available 
as low as 30 cps, as high as 
20,000 cps. Each offers the ^ 
yenrs-ahead of its-time con- 
cept of modular flexibility, ^ 
Each is styled with clean, un- 
cluttered lines totally adapt- 
table to every environment. 

To accomplish all this, Univer- 
sity drew upon its more than 
two decades of leadership in 
sound, and applied all this vast 
experience to the challenge of 
producing a better microphone 
than had ever been known 
before. University — the leading 
manufacturer of spealcers — now 
sets the pace in microphones. 

MODULAR FLEXIBILITY . . . 
a major breakthrough in micro- 
phone design . . . gives you total 
interchangeability between all 
microphones and all accessories 
at all times. Need a microphone 
with a switch and another with- 
out ... or for slide-on and screw-on 
stands... or for cables with and with 
out cannon plugs? Buy just one Univer- 
sity microphone plus only the adapters 
you need, and youVe got Ihem all! You 
don't pay for features you don't need . . . 
you don't compromise to meet a price. 
That's true modular flexibility, and you 
get it only from University, 




FEATURES OF THE UNIVERSITY 
PROFESSIONAL MICROPHONES 
■ Exclusive "Unilar" dlaphragni assures ex- 
tremely wide response range ... from as low as 
30 cps to as high as 20,000 
cps. ■ Rugged generating 
element is indestructible in 
normal use. Internal ele- 
ments of shock-mounted 
models float in vibration- 
free foam insulations, ■ Im- 
pedance matching simplicity 
(choice of two low, one high) 
with press-on connectors built 
into every accessory. No tools, 
soldering, or rewiring. ■ Trend- 
setting exterior design with 
smart modern finishes . . . just 
right for every application. 




All these accessories available for 
complete modular flexibility: [A] 
Mo^Id CCIO Cable Adapter with 18' 
cable, S6.00. fBj Model PA/0 CaJt- 
non Plug Adapter, $630. [C] Model 
SPIO Cannon Plu^ Adopter with 
switch, $6.90. [D] Model CAW Can- 
^ non Plug and Cable with push/action 
r latch-lock and 1 8' cable, $6.00. [E] Model 
SSPIO Stand Adapter with switch and re- 
ceptacle for cannon plu|;> $1L10. [FJ Model 
SAW Slide-on Stand Adapter $4.20. All prices 
professional net. For further details, write 
Desk R-10, University Loudspeakers, Inc. 
SJ*^ 80 S. Kensico Ave., White Plains, N. Y. A 
W> Division of Ling-Temco Electronics, Inc. 
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MODEL 401 OMNI-DIRECTIONAL DYNAMIC 

Profcssiojiitl broadcast microphone for diversified 
broadcast applications. Also ideally suited for every 
quality sound system: night club, church, school, 
commercial iind industrial p>a. Exclusive "Unllar^' 
diaphragm. Response: 40-20,000 cp5. $45.50 pro- 
fessional net.* 

MODEL 4025 OMNI-DIRECTIONAL 
DYNAMIC (SHOCK MOUNTED) Dcluice ver- 
sion of Model 401, shock-mounted to prevent 
mechanical feedback and pickup of spurious noise. 
Rc&ponsc: 35-20,000 cps. Otherwise identical in 
performance to Model 401. Exclusive "Unilar" 
diaphraeni, $47.70 professional net,' 




MODEL /J03L MODEL 404L 



MODEL 403L TELEVISION LAVALIER 

Extremely nigged profess iooal lavalier only 3^4" 
long , , . for telecast] ng^ broadcasting and recording 
where uncompromiscd quality reproduction, mini- 
munj weight and unobtrusivcness are required. Per- 
formance factors exceed previous lavalier micro- 
phone standards. Exclusive ''Unilar'* diaphragm. 
Over-all response: 60-20^000 cps. $52,50 profes- 
sional net. 

MODEL 404L BROADCAST LAVALVER 

Designed for exacting broadcast applicationf; re- 
quiring specifications of the large omnidirectional 
microphones. For the first lime, a lavalier micro- 
phone that exceeds performance of full-size units, 
yet is only W long, 1-3/32" in diameter. Exclusive 
"Unilar'' diaphraRm. Over all response > 50-20,000 
cps, S57.00 professional net. 




MODEL 50] MODEL SO^S 



MODEL 501 PROFESSIONAL DYNAMIC 
CARDIOID Finest quality full-range reproduction 
under diverse acoustic conditions. Cardloid pattern 
rejects LJnwanted background noises and room 
reverberations, allowing n on -critical placement of 
microphone. Exclusive "Uniiar" diaphragm. Re- 
sponse; 35-15,000 cps. $75.00 professional net.* 

MODEL 5025 PROFESSIONAL DYNAMIC 
CARDIOID (SHOCK MOUNTED) A deluxe 
shock-mounted microphone designed to prevent 
mechanical feedback and pick-up of spurious noise. 
Response: 30-16,000 cps. Otherwise identical in per- 
formance to Model 501. Exclusive '"Unilar" dia- 
phragtn. $87.00 professional net.* 

* Microphone only^ 
A Ltvishn of Llng^Temco Eleclronlcs, Inc. 
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LAFAYETTE KT-250-A 50-WATT 
JNTECRATED STEREO 
AMPLIFIER KJT 

ONK or THii; TROUPE MS of acquiring a, 
complete stereo system is tlie need for 
two of evoj'v tiling- — pr:\fttieally — which 
naturally is more expensive than the inoJio- 
phonic .systems were. In niost iiisiiances, 
Piodevn stereo amplifiers ure all built on 
ontj chassis, to Lc surCj but there has not: 
been enou^'li simplification to result in a 
noticeable reduction in cost — simplification 
(hni; e^ulrl provide iilniosi the sninc fncili- 
f.ics lit much less expense. 

Kit>s uvc a step in the dirc(;tioM o^' per- 
mitting Wwt nn(Hol'nn to save eonsidcrnble 
Mu»Jicy. Amplifiers are the most coinnioii 
form of kit eon sir action bocau^^e quite a bit 
ol' labor ^j^oos into building* an amplifier, 
(jVcn on nn risseinbly-line basis, and most of 
thi« t\Tn be provided by the andiofan with 
no outlay of money. Most kit buildors get 
pleasarc out of the aetaal eonstrnction, aud 
while tijoir rate of ''pay** for tbo tintc spent 
in pnttinjL; a kit to^^ether nmy be mu(di 
lower than factory labor, it is at. least oiore 
profitable tljan watchiji^ television, for in- 
.stance. 

Rut tukiiijLj nnotlier i'nrward stt-p in the 
direction of reducing eost usnally re- 
stdted in the eliminntion of s.omc of llie 
fa('ilities desired — or prejctuned to be ile- 
sirod — by the nUimatc user. Therefore, 



practically every amplifier on tlie market 
— both kit and factory-built — follows the 
eonventional forui of circuitry . wlvieh 
means that there will be a selector switch, 
a function switch, bass and treble tone om\- 
trols. volume and/or loudness controls, bal- 
,ince control, and so on. Tn the L;ifiiyette 
K.T-350-A^ shown in Fig. 1, the design has 
biieii simplified greatly and witliout elimi- 
nating any of the d g 9 ire d f u notion s — so 
much so that nnc is inclined to wonder why 
someone didn't think of it before. 

First, there is the conventional and most 
neeessar}' selector switch, separate bass and 
treble tone controls, a ganged bnt clutched 
volume control which provider for bjilanc- 
In^Tj a sepuration (or blend) control, and 
four slide swit.ches> Of these latter, one cuts 
in or out Ihe loudue:^^ contour compensa- 
tion, the second provides pl.uise reversal for 
one speaker^ ;ind the other two serve as tho 
function control — one connects the A am- 
pliiler to either A or R inputs, and tlie other 
connects the B amplifier to citlior A or B 
inputs. This simplifies boUi wiring and op- 
eration^ and certainly reduces cost. For a 
mono source to be fed to both spc;alvers, 
both switches arc set at A or B, depending 
on which aOurce is desired. For stereo, one 
is set ut A and the; utlier at B; u>r stereo 
revers(; the two witches are simply re- 
^ ersed. Tf the FM tuucr is ou A ;ind the 
AM tuner is on H, two sei>arate programs 
may be fed to the speak wr systems — pos- 




Flg. K External appearance of the Lafayette KT-250-A dual-25 integrated stereo 

omplifter. 
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Fig, 2. Complete schematic of the KT-250-A kif amplifier. 



sxhlj requiring external speaker switchijig, 
but aDowing one program to be fed to one 
room and a second to another. Certainly the 
system provides adequate fleiibUity for 
most any ordinary home use. To be sure, 
there is no rumble ^ter and no scratch 
filter, but with LP records there ia little 
need for the latter^ and when over-aU syB- 
tern cost must be kept relatively low, it is 
not likely that the loudspeaker syatems will 
have enough response in the low-freqneney 
region for rumble to be much of a prob- 
lem. In addition to the features already 
listed, there is a "bridged output" ja^3k 
which provides a high-impedance A + B 
signal which may be fed to another ampli- 
fier for a "center-fill'* speaker or for loud- 
speakers throughout the home. 

Circuitry 

We have considered the KT-250-A to be 
suffieiently interesting to reproduce the 
entire schematic, Pig. 2. Both aectiona of 
the amplifier are identical except for the 
phase reversing switch in the speaker cir- 
cuit of the A channel. The preamplifier 
stage, a 12AX7 with equaliaation in the 
feedback eironitj accommodates tape head 
and magnetic or ceramic phono cartridges 
— the switch hA3 only four positions, so 
one cannot select between the two types. 
Two high-level inputs are provided for each 
channel — tuner and the "osual "aux," and 
the tape out jack is fed from the output of 
the selector switch. This is followed by the 
two "function*' slide switches which feed 
the Baxendall-type tone^ntrol network 
which works with one half of another 
12AX7, and its output feeds the clutch- 
type volume-loudnew control and the sepa- 
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ration control — which consists of a dual 
500 k-ohm potentiometer with the top ends 
connected to the top ends of the volume 
controls, the bottom ends grounded, and 
the two arms connected together. The loud- 
ness contour switch shorts out a capacitor 
in the tapped volume control circuit. 

A 7199 pentode-triode amplifier and 
phase splitter follow, and it in turn drives 
the EL86 output tubes, providing 25 watts 
in each channel. Output impedances of 4, 
8, and 16 ohms are provided, and a BPBT 
slide switch reverses the speaker leads in 
the A channel only. Two silicon diodes are 
used in a voltage-doubler circuit to provide 
260 volts at the plates of the output tubes, 
which are of the low -voltage, high-current 
type. Another silicon diode provides the 
fijted bias voltage for the ouput stages as 
weU as d.c. for the first three tube sections 
in each channel — the preamplifier stages 
and the tone-control amplifier stage, Vta 
and Vft. Both bias adjustment and balance 
jcontrolfl are provided for each channel, and 
a hum control helps reduce the hum level 
to a satisfactory low. 

Construction and Performance 

Time required for construction should 
run from 12 to 15 hours, depending on the 
individual's proficiency. The instructions 
are complete and accurate, and we found 
no errors in lengths of wires, order of con- 
struction, ^ or specific application of the 
hardware furnished. While the finished unit 
may not be a "deluxe" model, it is cer- 
tainly a "utility" model, and its perform- 
ance exceeds specifieationa in most par- 
ticulajfl. 

IM distortion measured less than 0.5 per 



cent up to 10 watts, then increased gradu- 
ally to 1,9 per cent at 25 watts (average 
of the two channels, neither exceeding 2 
per cent at 25 watts). Average harmonic 
distortion at 1000 cpa measured 1.1 per 
cent at 25 watts. Hum measured 56 db be- 
low 1 watt on high-level inputs and 41 db 
below 1 watt on phono and tape inputs. 
This figure is comparable to the specifica- 
tions of 70 and 50 db below rated output 
— although not quite as low — since 1 watt 
is 14 db helow 25 watts. We adjusted the 
hum control for optimum, but made no 
changes in tubes after first placing them 
in their sockets before mnking the measure- 
ments. Minor adjustments in lead dress re- 
duced the hum some 6 db further, but this 
would require individual experimentation. 
In any case, the hum at this level is not 
noticeable on loudspeakers of average qoal- 
ity. 

Signals of 3.5 and 3.6 mv, respectively, 
gave the rated output from the two chan- 
nels on phono and fcape bead inputs, with 
0.46 and 0^51 volts being required at the. 
high-level inputs for the same outputs. At 
a 1-watt output on both channels, the 
bridged ( A B) signal measured 0.14 
volts. Tone controls provided boostar and 
cuts of 12.4 db at 10,000 cps and of 16 db 
at 50 cps with both channels tracking 
within 3 db throughout the range. The 
volume control tracking was within 2 db 
throughout. 

In physical dimensions, the KT-250-A 
measures 14% in. wide, 12% in, deep, and 
5% in- high, and its weight is 28 lbs. The 
entire unit is neat, attractive, and a very 
good performer in srpite of, or because of, 
its simplicity. 
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mm Festival 11-60 Watt Stereo AM-FM Receiver 



The most powerful receiver of alt-the new Stereo Festi- 
val II, model TA260, delivers 60 undistorted watts from 
18 to 40j000 cycles. But the actual performance of the 
Festival goes beyond the point of superb specifications » 
■Itis the best sounding stereophonic receiver you cati buy. 

The "Citation Sound/' acclaimed by audio authorities 
everywhere^ w^s developed by Harman-Kardon in the 
design of its remarlcable new Citation instruments. It is 
precisely this quality that distinguishes the performance 
of the riew TA260: the clean, solid bass; the silky trans- 
parent highs. And, there is power — power to spare, to 
drive the most inefficient speakers. The result: the new 
Stereo Festival II actually sounds recognizably best — 
regardless of price, 

*MusJc . Power Ouli>ut: in Accotdnnce with THFM itiandRrd}^ ^% diatortioii, ; ;; 



Tlie TAS60 includes a powerful 60 w.itt skereo amplifier ( 120 watt 
peaks), separate and remarkably s^cnsitive AM and FM sections 
and dual preamplifiers with all the controls necessary to acliieve 
the finest perform q.ncc from all program sources. 
Featiu^s: si'jscrALLY si^^iGNEO massive output TaANSFORMirBS 
insure superior bass atnl liigh frequency respoose;. heavy pvinf 
OUTPUT Tc^s, conservatively rated, provide liigh power outpiSfe 
with far lej;>s heat and longer Ikfci d^ai, FRicrrON-CLUTCfii TO*m 
coNTKoi^ BLEND CONTROL to oUminate"hole-iFi-th€-'middIe" effecl^ 

SPEAKEU PHASING j twO MAGNETIC INPUTS; SPECIAL HEADPHONE RE- 
CEPTACLE; ClioSE TBACKINO LOUDNESS. CONTKOL; CGI^TOUR, RUMFDLE 

and SCRATCH filters; separate bab-type tutting; eyt&s for am and 
FM; thjrd channel AMPLinETR OUTPUT, the Stereo Festival 11 
is liandsomely designed in brushed gold and charcoal biown.:; 
The Stereo Festival II, Model TA260. . .$299.95. CX20 Metaii 
Enclosure. . ,$12,95. WW30A Wahiut Enclosuro- . .$29.95. 

For more complete information on^,the Stereo Festival II, write; 
Dept. A- 10, Harman-Kardon, Westbtii^, Y* 

AU pHc«s slighOy hieher in the West. 



harman 



kardon 
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Fig. 3, The Fisher FM-100 siereo FM tuner. 



THE FISHER FM-TOO 
STEREO FM TUNER 

By this tiiwa, of course, anyone who liai- 
m\y t'ainilinrity with Fisher e<iuipiHcnt; ex- 
pects a hi<^'li stniidanl of quality^ aiul tlic 
new PM'lOO eontinucii in that tradition. 
The term ' stereo'' applied to an FNr timer 
may appcnj mislejiding^ l>ut. in this case it 
is meant to imply tliAt there is nlrendy a 
provision for a multiplex adapter \vhich 
may be arldcd wlien— nnd if — the lonf^- 
h oped- tor decision is fortheonilng. Bcf':nisii 
of the multiplex piovjsion. the ciiciiitiy 
1.10 eon ICS a little complicated Leyond the 
wide-band r;ttio dotectorj hut up tf> tlieru 
it is t'nivly conventional oi a Iiij^h cdaHs de- 

The input at^fro is ECCSfi used as a 
ca^-code iin^plificr in which the si^j^iud is fed 
into the grid of on© triode section ^vhosC 
plate load ifi the plate resigctinu'c of another 
triode section. This eircnit provide.^ a high 
j^iiin with a very low noise level. TJie mixer- 
oseillntor is; another dual triode, au ECCSi^. 
with one section serving as mixer and the 
other a$ the oscillator. Ko a.f.c. is required 
for tw^o rciisous — the wide-hnud ratio de- 
tector is not critical in this respec t, and the 
jdiysical desi<j|^n of the entire receiver aud 
the component tolerauctis miti^^ate against 
any appreciable drift. Four i.f. stages arri 
used, Iwo purely as a>nplifier» ami two as 
8hort-time-constant grid-leak limiters^ aided 
by an instantaneous dual-dynamic liiniter 
coTisiiiting of two frennanium diodf*H. The 
rjitio detector en;ploys a pair ol matched 
germanium diodes iu a hum- free circuit 
whieh is extremely linear^ as viewed on a 
*KCOpe. A muting eireuit — an uiius>iuil oscil- 
lator which is sensitive to sigiuil voltagG-s 
appearing in the i.f. amplifier and whose 
output is rectified and fed to the last 
li miter grid to shut it off conipletely — pro- 
vides smooth and readily controllable in- 
to rstati on silence. An indicator tube is 
>]Sed to show proper tuning, and it fmic- 
tious even though the signal is below the 
muting threshhold as; set by the ui^er. 

Switching is provided to allow for normal 
I''M, multiplex stcjreo — either with the soon- 
to-be-availahle pl.ig-in adapter, or with an 
external multiplex unit — and either the 
main channel or the multiplex channel 
alonCj for checking and adjusting relative 
levels. A multiplex separation control is 

54 



already in place, so o)ic only needs the 
green light and the adapter to be able to 
receive multiplex stereo. 

Because of the extremely high sensitivity 
— speeihed as; O.S microvolts for 20 db 
quieting with a 300-oljm antenna — it is 
likely that many users would find that their 
tuner \YOuld be overloaded in locations near 
transmitting stations. A built-in 20-db pad 
may be connected into the antenna circAut 
very simply from the outside of the tuner 
chassis. Switching is also provided to per- 
mit connecting another tuner — FM or AM, 
as ]leces^^ary■ — to Vic able to play F'\r-FM 
01 FM-Ai[\stereo. 

"We cannot claim to verify .sensitivities 
as liigJi (\s this tuner has. but it iii perfectly 
o}>vionj* that it is tar more sensitive than 
any other we have tested to date. The most 
important teat lire of the l^'M-lOO is, to our 
opinion, the ilne qu^tlity tliat is usually ob- 
serve <1 with wide-band ratio detector cir- 
cuits? Avhc-Ti thcv iiVii vi.^-ll rv^f;'!] t"(^^l . Tho 
listening quality is superb, and when com- 
bined with the smooth acting muting cir- 
cuit givOif oTie the imprcssiou of ,jGt air- 
liner travel compared ti) the old — but fitill 
rcihiblG— DC-:rs. 

The F>r-lO0 may be mounted in a furni- 
ture cabinet which is available for or it 
may be inslatlcd in a custom cabiact, re- 
(uiiring an opening 4 -7/10 in, high ly M's 
in. wide, and a depth of a])proximately 
12% in. to clear cables and plugs. K-22 



VIKING STEREO COMPACT 

In the years since th3 Viking tape equip- 
ment first made its appearance^ ii has be- 
come more and more ]iopular — largely be- 
cause it has been available in a variety of 
forms .so that anyone can assen.ihle just 
what o<p[ipment he needs to provide auv 
spe^iific re(piii'eiueiit without linving to go 
any further than )ns own limitations. It 
has been available in several forms hcrein- 
fore which resulted in a coTuplele tape re- 
corder, but it is prab:il>lc tliat most nwurs 
started witli a sinqde playback "deck" Just 
to get their feet wet with tape. It is to 
Vilnng's crk.-dit that a^'cessory components 
have always b^en nva'.hilde to permit l.hc 
step-by-step tape uovic»;; to a<lvanco just as 
fast as he wished. 

The Stereo Compact is the hi test form in 
which the ba.i;le deck and a pair of reconl- 
iug amplifiers have been offered- -and in 
this form, it provides all the facilities of a 
tape recorder which is to be integrated 
into a typical home system. It consists of 
an S5 Series <leck mounted on a single panel 
with two HA72 rceordiug amplifiers. The 
Stereo Compact provides separate heads 
for recording and playback, but no play- 
back amplifier is furnished since it is pre- 
sumed that the heads would be c^umcctcd 
directly into the tape-head inputs of a 
stereo preamp. Thus it is always possible 
to monitor the recording fr^w the tppe. 
rather than before the signal goes onto tlu' 
ta]>e, ind the recordist can always be sure 
that the tape is recorded — ^Nvluch is not 
always the ciise when he simply mouittu's 
t]j(i si^iual as it goes onto the tape. Wit.h 
seme prenmj>s it is possible to compare the 
two by throwing a switch, but this would 
rlepojul on the equipment external to the 
Stereo ComprK-t. 

The Deck 

Tiie tape deck proper employs two mi>- 
tors — thfi capstan motor is a 4-pole iTulur- 
tion type, while the tnkeup yoo\ is driven 
by a -1-pule varial.ile tor<pie motor. The caj>- 
stan is belt rlriven anrl is stabili:^ed by a 
i\<2 lb. dynamically balanced lly wheel. A 
front i>anel control preniits a choice (if 
either 7^4 or 3 '^4 ^ps> and flutter and w(iw 
is 0.2 per cent or less. The 4-track play 
heads may be positioned for proper rcpro^ 
dtictiou of either 2- or 4-tvaek recordings 
by means of a front panel )\nob. Fi/jurc \ 
.ihows the deck alone — at the upper right 




Fig. 4. The Viking 85-Series transport which is a part of the Stereo Compact, 
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a touch of Crosby... 




The cleft touch of Murray G. Crosby on elec- 
tronic gear makes the everyday into something 
special. This is clearly evidenced by the intro- 
duction of two new high fidelity components— 
a super -sensitive FM tuner and a powerful 28- 
watt stereophonic preamplifier/amplifier. These 
twin units bring to home music enjoyment the 
technical achievement acquired through research 
and production of sophisticated military elec- 
tronic equipment. And what makes Crosby's 
entry into stereo hi-fi even more exciting is the 
combination of these skills with handsome, com- 
pact design at a fair price. 



left: Model 680 stereo preamp/ amplifier 

28-waUs— $119.05 
Featuring push-button source selection, colored 
light mode indicators, exclusive circuit mono/ 
stereo blend control, center-channel stereo out- 
put, tape monitor input. Compact size — 13 y^" w, 
x4%'^h. x6%"d, 

right: Model 690 FM tuner— $99.95 
Extremely high sensitivity, dial-variable amph- 
fied AFC, variable interstation noise-muting 
control, chassis ready for Multiplex. Compact 
size— 13 y2'' w, X 4%" h, x G^i^' d. 



stereo - Crosby 



Crosby Electronics, Inc. - 135 Eileen Way • Syosset, L .1., N. Y. 

Manufiicturcrs :in(I dcRlpners of sti^roophonk- components, spciikois nnd the Crosby Conipatiblt; Storeo FM Multiplex System. 

Export: Microwave International Corp. * 36 West 44th Street, New York 36, ^. Y, 
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Fig. 5. One of the 
(wo RA72 record- 
ing ompllflers used 
in the Stereo Com- 
pact. 



;irc ihc^ uiniJi opmiliuf? controls \vh it'll f.on- 
iiist of thv. it.c. Hwiteli, n l»av k)iob whidi 
li^tM thrcL^ positions for cueing^ iieutriH; Or 
foru'.m] tape niotion. In the ouoiiig po.-^i- 
tion, Uic hviikcs nro rolr:ised but the }>rcs- 
sure ]i;ids the tiipe ;i;<auist the Jicads 

so f.lic reels niny be turned by b:nid to lo- 
cale a p;ulicul;n- point. The outer ring 
controls ihit i^m^t 0|Jorjiti<)i]S — rewind iUid 
i'nst foyu';ird> 

The Recording Amplifiers 

The HA72 record injr ninpliiiers furnish od 
witli fho iSteroo Oomp;iet provide suilicicut 
gain 10 work f.rom ;l inicroplionc or from 
another t^ipe head, :ind prctvidr tlio correct 
c:|ua]]:5at)on for recording. In addition^ 
^liev famish l>otli l>i;t-s nnd Gri\se voltages. 
The two ;imi)li/i(jrs are identical, and Si'incc 
hvo oscillutors arc tlms used, they iire .syn- 
clironjy.ed by n common coupling through 
the- OSC SYKCM jack. A uionitor jnck is 
pvovuled. and the record hi" level indicator 
is fnroirtbod with Ciich am])li/icr. I?Gf-.ordiuj; 
level is controlled froni the knol) on the 
froiit pauel^ ;ind record in<^ In.^jid current — 
as I'elated to VL' juetor indication — ;ind 
])i-ts c[]rrc!it are separately ;id jus table froia 
the rear panel. Tlio.'^c a)up)i(ievs are in tlie 
profctisional tr;idjlion, with jidetjuatL' iso- 
lation between sijE^nal cirr>nit:i and nu'tor 
nnd monitor cdrcuits ho as to avoid distor- 
tion. The RV72 recording ampliiierw are 
littcd to furnis^h er;i^o current to eitlicr 
lew- or lii^ilidmpodanec heads — a tact in 
itself which si ion Id suggest these devices 
as a siui]>le solution for the do-it-yourtself 
recorder builder. The microphone jaek is 
iueateil on the frtnit panel, aiul a sudtcli 
permits selection of. thit inputs, suoli as 
niicroidunic or tuncrj or head inputs wluch 
rerpdre e^jnaliywition. 

Operation 

The over-all operation of tlic Viking 
transport ir^ quite simple and priictically 
roolproof. The br^ikin*^ system consists of 
a cord whicli iits in grooves in the .supply 
and t^tkcup rccds^ and a separate supply- 
ri^cl brake mechnnism th<.Lt is adjusted iti- 
depeudently of the other brakes. We h.ive 
yet to see a Viking traiisport either break 

tape or spill it when it wa.-^ adjusted 
normally. 

Over-all Performance 

Assui.aing that 0 Y'U indication im the 



uieter was tlie correct maximum recording' 
level, we measured an input ot .1.1) m\' from 
the niicro])]u>nG input to obtain the uonnal 
output, and at the tape-head itipnt a l.Sf) 
niv siiiTual wan surtioient tor the same out- 
put, Si)nilarly. a Oo mv input at the high- 
level Jack gav(^ the nuruial recording level, 
l^ias frequency is (vl kc. and Idas cnrrent 
was contijmonsly ailjnstabh? from fi>^ to 
0 thnK's t.lic uoriual value. At the high dm 
]iedanco erase head Jack, the voHage w;is 
api>roxiumtely lOli, and at tlie low-iui- 
]iedance jack, 7.(K'> At an indicated d VTJ, 
a signal of 0.46 veils was available at the 
moidtor jack for headphones or to fecil 
another amidifier if [iscd in a studi[»- typ(^ 
setup. 

Playing a sUmdavd tape tlu'ough an ex- 
fcrnal preamp, we measured a variatio)! 
froiu 5(1 to 1(1,000 ep.< (af 7 '/j ips) ot less 
than 1 dh. vrliich verifies the playtiack 
setup. We next reeovrled a frequency run 
(at 20 dh below imlicatcfl 0 VC) anil 
played that back over the «ante system, 
with a variation of ]u)t mure than db 
from 20 to l.~>;000 cps. SignabtO-noise ratict. 
mea.su red below the o per f'e)it hanuonic 
[listortion tape level, was o7 db. 

The Stereo Compact is just the sort of 
machine that the tape experimenter would 
get the most enjoyment froin bcrausc oJ' its 



extreme iScxibility. With it he ean do a 
va-rietA' of recording tricks such as souud- 
ou-.soi!nid and reverbei ation, ami most ma- 
chines are nut capable of such a variety of 
uses. While it n^ay not seem as siiajde t<» 
operate after rea<liug these comments, 
Ihi-a'e is no reiison why it couldn't be eon- 
nected up nonually withoul any umisual 
ari'angemeiits and then used Ju,st as though 
ii ilirl not have all the ilexibility bnilt in. 
Hut it is jusl that dex.ildlity that uiakes 
it an ideal rccOrder/amplDicc coiM]>ination 
for the real bi)bljyjst, K-23 

DYNAKIT MARK IV 
POWER AMPLIFIER 

While praci.JcaMy ewryonc talks sterco, 
llji-ru are still nui ny applicrttioiis for niouo- 
pliooic ampliliers-'-even though one com- 
]non >ise is tn coU'Vert a mono system into 
stereo. And evun in stereo systcmsj many 
people prefer to lia\"e their power ampli- 
fiers separate — otic of the good rea>sons. 
tor this is that a failure in a dual ampliller 
puts llie e)]M]'e system out of commission, 
while a failure of one ampUiier of a pair 
ejdy puts one channel out. 

lie tliat us it UKiVj tlie Dynakit ^[avk IV 
is quite- similar to one hall" of Dynakit 
Stereo 70. It puts out a clean 40 watts at 
a lueasurcd 0,S-'> per cent IM <]istortion, 
and measures flat witli 0,.1 db from 10 
c[)s t(^ he. 

The circuit- uf the Mark IV is very simi- 
lar to t-lie oi'i^^bial Mark Tl and the later 
Mark III in that it uses a pentoded.riode 
in a I'oltage au^plifier/phase splitter which 
drives the output -tube grids without an in- 
tervening driver stnge. The output tubes, 
RT^l^i's^ are used in the distrihuted-load 
connection, with ri porti("i of the plate 
ta}>ped to feeil the sci'oens. This provides 
the high eflicieucy of pentorle operation 
with the low distnrfcion of tried e operation 
when optinnxcd — ris it appears to l.ic in the 
Dyuakits w(^ have (deserved to date. 

Fi/jvrc (i shows the amplifier without its 
protective cover, witli which it is normally 
used, Tlu^ use of a i^ri:ured circuit for much 
of the wiriit^^' places some relatively Idgh 
voltages on the panel, auil the cr>ver keeps 
< hihireii or animals from pos?silde danger ; 
further I IK u'L--, tubes in 40- watt amplifiers 




Fig, 6. TKe new 40-watt Dynakit Mark iV, with the protective perforoted cover 

removed . 
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Don't miss it! A million liave sent for 
it already! Send for your copy of 

Radio Shack's new 1961 
Electronics CATALOG 
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Plus a full year's 
FREE SUBSCRIPTION to 
all other Radio Shack 
Catalogs as issued 



Save up fo 50% all year 
long on the latest and best 
items in the whole fascinat- 
ing field of Electronics. 



You con pay as you earn on 
Radio Shack's Easy Budget Plan. 
Low as $2.00 down. 



You get fast, accurate service [ 
Every order processed the same 
day received. No delays! 

You can open a convenient 
I Monthly Charge Account 
^'Add-on'' orders are easy. 



See the world's biggest line 
of StereO/ Hi-fi, Ham Radio, 
Transistors, Test Equipment/ 
Kits and Parts, scores more^ 



GUARANTEE: Rodio Shack guarantees you must be satis- 
fied with any item yoo order or your money back, 1 5-day 
no-rtsk home trial on any item! 




RADIO SHACK 



I MAIL COUPON TODAY 
I 

I RADFO SHACK CORPORAirON D6pt.60K12 

I 730 Common wealrh Ave., Boston 17^ Mas^chu^e^H 

i Without obligation, please send me FkEE AND POST- 

1 PAID, your latest giant EJcctronics Catalog plus every 

V new isivc for one; full year. 
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1. EVER-WIDENINC HORIZONS 

Bach: Brandenburg Concertos, complete 
(Nos. 1-6). 

[a] Both FesHval Charrtber Orch., wifh 
Yehodi Menuhin, 

Capitol SGBR 7217 (2) stereo 

(b) Netherfonds Chamber Orch-i S2ymon 
Goldberg. 

Epic BSC 105 (2) stereo 
(mono: SC 6032) 

Two inrcr€?Mn^ ncvv versions of the com\- 
l)J^>ro UriiJldoiiblirit:^ iind» for jny Cfish, Yehudi 
MoTuihin wins himds down — to my greftt sur- 
prise, I'll admit. 

Szymnn Goldborjg; iiiiide nn early recorded 
to 111 I ("at 1011 via liis highly clfts«ie ^[os!^\rt so- 
mitn.*;, nltui;? U'ith Liji Kraiis — rlicir T^-vom 
rooonly were priceless, before the war. Since 
Ihen, he liaK lirnncbod into elinmher mtisic and 
sintill-ovchestra coiuUictint;, as per liiis rc- 
t(*v6in^ iiTid m:\uy earlier IjP's^ lie 13 ft dy- 
niiinie violinist ami an energetic leader, with 
,i furious drive yet not much freedom and 
liivgeness 01! el:pre^<s^on. II Brandenljuri;-"^ 
lire skillfully dono but, foi^ my car, rather 
coldly and ^vith a hard lini.sli. Tlicy are all 
elasHical balance and rroportron, ^^hhout ro- 
mantic aberrations hut, al^^o, ^vith a lack of 
imagination in rospiHit to tlic reciuirnmenTs of 
tUe very s[)eciali'/ed ovi^irial scores. 

U's not that Golflber^^ uses ihnei^ instead 
of recorders In Ko. 4 (they play with a noldly 
jjrcclse succato effect) and i^aoros the violino 
piccolo in No> 1 in favor of the standnrd vio- 
lin. Rather, it is tlie Implication that thef>& 
older in.Htrunicnts are inferior and unnecos- 
aary that seems to nie a sf^t-inusi mifiiihder- 
iStandin;? of the musical intentions. Tlic liner 
notes make this; attitude sMll more clear, not 
even belnjr accurate as to rlieir d^'f^ei'lpdnns. 

Yoliudi Mcnuhin, who once wns a hoy-L;i>nivi-< 
fiddler, open to the full oxploiration of puh 
Ueity thai has ruined so ruany viTtuo^^l of tho 
fiOrt^ is now a first ela^s violinist {not th<- 
Kreateat) and a cnnstantly ^jrowin^; mu.siLian. 
eeaxclessly expanding his owa private fron 
tier:* hCT'Ond and above llic \'inuopo roln. It is 
typfciil that in the Nfenuhin llrjindnnbur^fl ilM^ 
older instruments are treated ivilh cnthiisi 
asm and rci^peet as well as top mn.sieianship 
— a varo combihntion, lot me tell you. On^' 
mi.^ht e^peet a neo-liomantic slusliy approach 
from liim — far from it. The playing lhrouj:b- 
ont is exemplary ia style and, on the wliole, 
hftter and more musically phrased than GoM- 
bcr>j''s, 

Menuhln himself plays violin, violn.^ and 
the violino piccolo part in No. 1 ; he directs 
f ]'<>ni 1. li c vio la rt esl: in several of the Co n - 
certl, exactly as did Bach himself. The full 
ran;j:e of instrumental color in (lie originals 
i s ima na t i ve ly ex p 1 oi ted he re . 1 " reu c ii - 1 y ] >e 
Trench born 3, nearest to the corno di cncoi'i 
(hunting horn] sonnd of the orifirinal, a pair 
of excellent rerordor players (and Jlntos, too, 
where indleattd by l^a<!iO. <>veLdlcn( framlja^j 
for No. G and an acccptaidc liiph-U-flat trum- 
pet for No. 2. And in Xo> 1 Menuldn lHmso:lf 
plays a 17th century violino piccolo (it's 



7 SO GrecmrAck Si., Xcto Yorl- 1.4, iV. Y. 



tuned a third above tlic ^itiindard viidin^ 
which, he ho rifjliHy hcar^*. it» LndispenHnble 
fov the niusiic with peculiarly high, thin, 
oiher worldly fiddle tone. (Goldhorg'K record- 
ing calls if r\hK^^lote-- it is, of nonrse ; but that 
is entirely beside (he point. The concerto it- 
solf l>v the ,sanie argument is hi^lily ob^JO- 
lr(e !). 

Tlve li rilish recordln;; in Menuhin's version 
is a lovely job, too, n lively, warm, faithful 
pt^rtrayal of these colorful in^^t rumen lal cun\- 
!dnaiions> Stereo addf^ an extra musical a\i- 
LlK'Di. icily. 1^1 cull this the best i^et of Drand- 
ontinr::;^^ yet, 

Franck: Violin Sonata in A. 

Brahms: Violin Sonata No. 3 in D minor, 

Op. 108. 

Yehudi and Hephiibah Menuhin. 

Capttol SG 7215 stereo 

'^li;s like wlion spriag comes.'* says lleph/i- 
hah, the pianisl. pla>'iiig witli hi-v fainouH 
vlidinist hrotJier as of old when they were 
boili kids. Thesi' two i^onatas surely sound 
like Honains should — as of. perhaps;, thirty 
yi'jirs ;igo wlieu the MenuJiins were grow in 1: 
Up Hurler eldf>r»> now mostly departed. 

Hoib sonatas will hrinfj lonrs lo oldstei's 
whit renn'mber many a sonnta retdtal in this 
mann&r warm, hmad, eiM h iisiastic, pU-wv- 
ti.'mpo, the [)inno pedalled into an almo^st-bbir 
(hut: not ([uite). ibo Wolin dialo^^ sweet and 
(layncKt, tlie whole leisurely and comfortable, 
as well fts biLT and Romanlic. The Kianc!: 
bene tils ino^l, relatively. That Nweot and gentle 
HOnatii. tends to wither on the vine under most 
playing ,<;ituation« today; it oan'i tikke mod- 
ern efficiency. 

f compared the Rrahms, out of eurfoslty, 
witli Szymoit ^loldbovg's, Artur Ralsam on 
piano, a liloG Hefjca relea.se (DT. 07211. Tn- 
(ei'csting — Goldberg's is so much more odi- 
ch^ni, louder, nmre Intense, faster, cleaner, and 
the sanio with Hah<am's excellent piano play- 
ing. FA'en the recording ifi drier and closer, 
where Capitol gives ihp Mennliins a ripe and 
InxnriouK liveucss. 

I'll have ro admit to a wee prefcT'ence, at 
least In thi.^ Urahms. for f^oldhci'^ and Balstam. 
I love the Mennhin.s Init: I'm a modern, in 
spirit iit least, and ean't help liking the re- 
corded eiltciency of the Deeca. version. Ta*s 
nean^r (o the liepped up demands of the re- 
ertrded medium. The Memihinj* play *'live," as 
though for a devoted group of friends in a 
,<;iiiali audience. rela.\od and unhurried. On 
records, it's; jnsit a bit too mvieh of a much- 
noss, l.nidahlG as the intentions may be. ^Ve 
}iave tci live with our medium, :ilas, come what 
will. This is more an evocation tlmn it is a 
I JO r f 0 r n 1 a n oe. A ^< s n cl i — teri^i ti c. 

Bach: Cantatas Ho. 140 ("Wachet auV), 
No. 4 (''Christ Sag"). Vienna Chamber 
Choir, Vienna State Opera Qrch.; Laur- 
ence Dutoit, sopranOy K. Equiluz, ten., 
Hans Braun^ bass, dir. Prohaska, 

Vanguard BGS 5026 stereo 

There are no works more difficult to get 
down ou records than the cantatas of Uaeh, 
and no music more rewardin(; in its inner 
scn^^c. Accord ill 1^1 y, wo keep on bravely trying; 
perfection rcmahisi pf^dgnantly distant, yet 



\]:i<i\\ himself manages to get iliroufih. Unnl 
we create a wholly new //cure of voieei> — - 
which we will not do — the vocjil evpressiiMi 
ill these works will mostly be inferred, rather 
than iiaiHinitted direct. Thus the Cantatas^ 
remain tough for any Bach beginner not yet 
familiar witli their musical iringuag<^ — and 
superb for all wlio learn to licar what is there 
to bo lieard. "between the nnte>^." 

I'd r;UG (his as: a brave try, bo- so in musical 
vesnlls. I feel .again that Prohusika is a mu.ss- 
cal liability. In disc aflev disc, his hard, un- 
yielding beat takes the olipqueiit edge oiT fine 
singing and good playing^ spoils the iluld sense 
of good p li ra s i ng. I heard in 1 le re }>ef ore 1 
realized who was eoudticting. The soloist."? are 
earjiest but uneven and i)Ot very a<:curat<i ; 
the tenor lias a poor scn^e of recitative flosY, 
an well. The chorus is fine but, for my taiSto* 
ti^> close to The mikesi and not "chorusy" 
enough, cspef ially the tenors. 

Lvc searched ^x'ery paragraph of Vflu- 
gMard"s notes for information on the sopran(> 
named Lauix^nce, who has also appeared 
several Vox discs, Male or female, I found 
her or him slightly oiY-niike here and not a 
convincing Hath singer. 

The Kroll Quartet. (Haydn; Quartet in 
D, Op. 6A, No. 5, "The Lark Schubert: 
Quartet "Death and the Maiden"; Tchai- 
kowsky; Quartet in D, Op. II; ProkofiefF: 
Quartet No. 1.) 

Epic BSC 108 (2) stereo 
(mono: SC 6037) 

Here is a plcasarii kind of s*iid>'-j n dcjiTli 
of tlie work of one group of playlM'^^, a K^p- 
notch American qnartet that hits been in bmsj- 
ness under this name and previously as the 
Coolidge Quartet for mjuiy year.s. This group 
Uiiti long bcCTi associated with ilie Library of 
r'ongreiis musical ovent^^> The tuo-disc album 
rouK'si vitli a good looking four-page booklet, 
illustrate^L 

The Kroll Quartet it; a singularly ekujueni 
playing group, working in the Anicricaii man- 
ner under fairly high tension but wuh so much 
of a lyrical bent that there is neither httrd- 
ness nor cold drive. Ensemble i-^ nnustially 
fine, tlie top and bottom lines f violin and 
cello) ifarliokilaily fitvong, miikiuf^ for a well- 
balanced and economical in)i)a'n tvn Um ear. 
The eh u be it and Haydn are (0 me suiierhly 
played, the Tchaikowsky excellent, though that 
music isn't vei-y oxeitfng Ktuff. wl)en yon come 
down 10 it. At least, the K rolls don't try to 
push it beyond its sonicwhat liilly siibsiance. 
The ProkofLeff struck me as a truce less suited 
to tUeiv way of playing, though the i:'Oup has 
covered enormous ranges of contemporary 
music in its long career. 

The recording is ^nperb. a full, round, natu- 
ral sonnd of ^:reat prei-cnee. Heard dose-tOi 
with wide-spaced speakers, the stereo is rather 
sharply separated ; but from almost any oasnai 
listening point the spread and blend of the 
four instruments is wholly natural. The gutty 
sound of Individual strings is pnrtieuhtrljr 
well caught, 

Orff; Der Mond. Phil harmonia Opera Co., 
Sa v/alMsch. 

Angel 3567 (2) stereo 

riiew — what an oddly Germanic sort *jf 
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If you never buy another record, 

make sure your Dealer plays 
for you the NEW 

W AUDIO 
FIDELITY. 



PERCUSSIVE JAZZ... Thrilling ricochet 
sound in the swinging, modern idiom, 
Pete Appieysrd on vibes and six per- 
cussionists pace a throat-lumping beat 
for the brilliant rhythm and clarion 
brass. DFM3002/DFS7002 

PERCUSSIVE LATINO, CHA. CHA» 
CHA... Torrid Latin rhythms pulsating 
as never before with a crisp, distinct 
definition and directionality of sound, 
A modern, musical miracle! Selections 
include: Nicolasa, El Bodeguero. Cero, 
Codazos. Clap Your Hands Cha Cha, 
Cha Cha Castanetas. Sambia, Mambo 
Inn. and olhers> DFM3O03/DFS7003 

PERCUSSIVE VAUDEVILLE... The fan^ 
tastic sound of vaudevilfe pit orches- 
tras] Exciting sound effects include tap 
dancers, wood blocks, soft shoes , . . 
the works] Outstanding favorites such 
as; Wi[d Cherries, Sidewalks of New 
York, Daisy Befl, Hey Rube. Whistler 
& His Dog, etc. DFM3001/DFS7001 



DOCTORED 
for SUPER 
STEREO 



SERIES 



AUDIO riDELITT V>Y& "MJOa 



p er - CU.S - si ve 
JiVZZ 

The Man With The 
Golden Arm 
Mack The Knife 
Haflena Nocturne 
Peter Gunn 
Dragnet 
and others 




OOCXOHEO 
for Super- Stereo 



$4.9 8 -MONO $S.95 -STEREO 



percussive 



BS a.ud:o fidelity dfs 7001 

i BTCKKOPUOrrfC 



I the BIG theatrical sound 



DOCXOHED 



for SupeiT' Stereo I 



AUDIO K5I>liLlTV DFS 7003 




PERSONALITY SERIES 

MYRON COHEN . , . Master of dialect. 
Myron Cohen spins his celebrated 
and riotous yarns of hurran loibles. 

AaP701 . . .$4.98 



OANCES OF PORT SAIO - Vol. 5 . . . 

Provocative music of the Middle £ast 
with MOHAMMED EL-8AKKAfi. Reeds, 
bells, cymbals, strings and native 
percussive devices. AFLPl 922/AFSD5922 



LOUIS and the DUKES OF DIXIEUNO 

. . . Afiotlier first in Dixieland Jazz by 
Audio Fidelity Records teams LOlilS 
ARMlSTRONG With the DUKES. Out- 
standing' AFLPtS24/AFSD5924 



IRMA LA OOUCE ... Hit tunes from 
the new Broadway musical acclaimed 
in Europe. JO BAslLE weaves a magi- 
cal sped to set a new high fidelity 
reco rd i n g stan d a r d . AFLP 1 94 3/ AFS 0 S 949 



MYRON 
COtlEN 



America's 




BANJO AT THE GASLIGHT CLufi... 
Ever popular tunes bring back the 
careffCB, speakeasy era with ''Bye-Bye 
Blues", ''Bill Bailey", "Shine On 
Harvest Moon". aflP 1933/AFSD 5933 



MOSCOW WJTH LOVE . . . Haunting 
melodies of an ancient city, beauti- 
fully interpreted by the incomparable 
JO BASTLE, accormon and orch. 

AFLP194D/AFSD5940 



NtERIiY-aO'ROlJNO & CIRCUS CALLIOPE 
MUSIC... LEON BERRY at his joyful 
best, A carnival of sound . . . bigger 
than Barnum, brighter than brass. 

mPl903/AFSDSSD3 



ENCORE ITALIANO . . . [f repressible 
JOHNNY PULEO and his Harmonica 
gang, di&play their rare e)(pressive 
gifts in 9 creamy btend of popular 
espresso melodies. AFLP193T/AFS0S931 



AFSO INDICATE FlECnFlDS AVAIUBIE IH %JV<1^ . . . < CACH 12 INCK lOKB fUY . . . 1^.95 Audio FIdslity, Inc,, 

For free icomplet^ cafatDgsi (eehriital in^ormafion, or monaural and stereo r«cordi and topes wrile: Dept. A10 770 tiev«n«i Ava„ M/lf, ie 
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poimlar "opoia" this is! OrPC (fnuied for his 
Cdrmimi Jhirona hGrcabonlij) hnsf doi\e a series 
of smgr.^ n^i'ks in tended to fiiKl a new theatve 
au^lionc(^ lor musicals In a new m:injicr, uml 
thid Nvas the TivsU [lOrfOnnetl on the eve of 
the Wnr in oiuly lO.^D at .\fiiniclL It ixn't 
lenioiely Uke any conceiN able iJOpulai -s[y^e 
KtaKc worK in Ameiiui. And yet it does have 
n strange sort of nnjss appeal, tr also, for 1113' 
ears, vin^;s of tJic apocalyptic end of tlie Ccr- 
innn world In « <ji]ire ^^L>rie fasliion an^l well it 
should have in thos^^ (erdblo dnys. Quite 
ghoulish aud most couvineiu/^, notably the 
ha]>py drunken scene where batches of ]>easa»t 
corpfSCv^ revive i^ud let go in a uviusolcuin, only 
to bii put h:toU to Gtein;U «leep hy Saint Peter, 
who join.s in the Am for awhile before hyjino- 
lixing thein inio their graves. 

Der Mond Is the moon, and in this fitory it 
is n. kerosene ihoon-lautei n that hsings ill a 
tier; to lighi np thiufivS in a viUatje where nit'ht 
reigns; ettrnally. JUimpKiii boys, loeal yokels, 
run oft" with It to another village, where it 
gets put to worli in aij other convenient tree, 
until (as time passes) the boys die oi¥, have it 



eut into qtiarrcrij and deposited in their graves 
with tlu>in. Then eonie^? the above grave pcene, 
lit by the Mgiit of the rejissenibled kerosene 
inoon — (piite grisly ns well as fuuuy. and the 
wiiulc thing sij reeks of eoaiplev jiymbolisni in 
>;trtrkly dranialie terin.s t\\u.t one wonders why 
Miller didn't t/ike a dislike to it on the jijrovinds 
of possible treas;on or something. J^nt 1 litter 
was pvetly busy elsewliei-e in Kcbrunvy, 11)31). 

OrOL's mutiic is like nobobdy eh^e*s. It riin.s 
not on kero;^ene hut ou sheer rhythm and lepo- 
tilion. IInrmouy> fov hhii, mo.*>tly jn»;v st^^mds 
still and jitters. Effective, hypnotic nnd very 
easy to eittcli onto — he nee the Or IV popularity. 
And lie liftK a superb sense of stage drania, 
even on records. Like Menottl bnt oven simpler 
and a lot more dircet. Sophistieatcd listcnorij 
may lind all this repetitive musical jittering 
a bit annoying in the end — but jnst as rhey 
do, a sudden turn of i^heer drama will make 
them forget Lt fast. 

Til ore's Wagner, Pueeini, MoiiOit {xhr^. Ger- 
man i<iuijs)iiel. iJtylo, partly spoken, partly 
sung, wltb ijeiisants) ami the knell of HUler- 
ian doom in tbis little j>iGce. and the ateveo 



\h as good as the top noleb perfoimance. 
Notes, complete text in both languQS^s. 

Dallaplccola: Five Fragments of Sappho; 
Two Anacreon Songs; Goeihe-Lieder; 
Chri5lmafi Concerto; Five Songs. ElizabelK 
Soederstroem, Frederick Fuller; Instr. En- 
sennble^ Dallopiccolo, Prausnitz. 

Eptc BC 1088 stereo 
(LC 3706 mono.) 

This is Fiomm stuft:. The Fromm Mil.^lc 
rouiidaliou is virtually a onoonan enterprise 
financed by wine — Paul Fromm is a Chicago 
wlnG importer — aud it ainis to help composers 
(fOt tofc'ether x^'ith performei-s. As nn adjunct, 
the listeners are brought into the Fromoi pic- 
ture (if you buy the records) via l^plc's con- 
tinuing sevieK of recordings. 

>fv. Fromm is not out to ple;ise the capri- 
cious listener. Nor is Mr. DaUapiccola, one of 
the leading "twelve- tone" composers of the 
middle gLMierution. I do nol reeuiniueni] Chit; 
for light listening of an autumn oventu^. That 
does nr>t meaiv we niufit eternally remem- 
ber, that there is no pleasure to he had from 
it. Not unless yon consldtir yourself a wooden- 
headed, tln-earod dope. Alas, too nmny Ui-O 
fans do .iust thi^. and the more fool tbej, I'or 
not respecting (heir own intelligence in tbe 
face of ihings a bit new ajid different. 1 do 
recommend this interesting music to any per- 
son with, shall J s.ay, an in<|uirlng ear, and 
the pailcnce to follow the texts a3 printed ou 
the back of the record jacket. 

'^Twelve- tone" music can't be heard but only 
played on instruments? Singers^ who have no 
keys to push down for their notes, can't cope 
with its wild jumps and 100 per cent lack of 
key und scale'? Jnst listen to these two singers 
and yoQ lL find that they ean. ThOie eau. 
Soederstroen) is the best ; she's really territie. 
by which I mGan she sings aiotially with full 
conviction and human feeling and utter pitch 
aceuraey. Never any doubt as to what i\ote 
she's aiming for» Mr. Fidler's baritone Is jn.st 
as accurate. If soiuewbat le>ss persuasive in its 
dramatle presence. Eoth sing this extrfl^-dilll- 
etilt music ill a way to njalco you thiuk (bat 
maybe modern music is kind to singers, rela- 
tively speaking. They jui>t have to have ears, 
nnd be nimble, lint so do Mozart singers. 

Y on ■ 1 1 find tl le nmsi c gen evaliy what y ou 
xrill expect In the post-Schoenherg school, a 
collection of s(!mi-solo instruments, cVose-xip. 
small orchestral style (and effective on rec- 
ords), i ud i \'id u al i 7 ed in col or ; a relai i v ely 
mild rliythmic drive» never steady ; much ex- 
treme leaping about; the voice an Instrument 
among instruments; and over-all, s. Idnd of 
post-Romantic mood of elevated seriousness. 

In addition, Dallapiccola has nn Italian 
sense for good voice writing that is conspicu- 
ously alj.scnt in others of hi.s school of mu.sieal 
thoughL Cood stuff. 



Folk Festival at Newport (July 11/12, 
1959). 

Vanguard VSD 2053/55 (3) stereo 

Folk people everywhere will be buying these 
records and their mono equivalents as a mat- 
ter of course. They are an edited, compres.sed 
documentary, boiled down from tlie 1D50 two- 
day folk get- together (which took place before 
the lamentable riots that have since given 
Newport a slightly tarnished rp>pntation \n 
the festival world) and you can .sense the 
atmosphere of the big show neatly and ac- 
curately — though ril bet around DO per cent 
of the elapsed time was edited out. There's 
the music, from practically everybody in bis;- 
tluie folk nmslc. And there's MC stuff h la TV. 
applause, whistles, sere etches and even, alas, 
c onsid e 1 ab I e and icu ce t epl d i t y , clea rl y ex- 
prcssed after some of the items via lukewarm 
response. 

Some of us will disagree with the majority 
audiftncc-opinion here, whieli favors the load, 
bumptnons tamous-names over the ni[»r« 
subtle folk music and the newer finds, l^ooplc 
are people and folk fans are just as nnmuslcJXl, 
sometimes, as symphouy-goers. But in and 
among these niany prcsentailons are fine 
things, show-biii or no. You'll take your choice 
out of dozens of styles, including a few sty- 
lings rd rate as plain dismal, speaking as a 
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folk fa 1 1 Ji I 'so I f , G o 1 1 !i [> Ion t^a c v cry b o<l y , I 
Can't li<;t all the names — too many> 

Bert and 1 . . ■ and Other Stories from 
Down East, Robert Bryan, Marshall Dodge. 
A Maine Pot-Hell ion. (Produced by Bert 
ond I). 

Event 30L 302 
rBeri and 1.'^ Box 26, 
Cambridge 38, Mass.) 

Thei>G xwis annisiiig dialect records have been 
makiiiB: quHa a little splash in the region of 
tho "Huh of the Universe" (Boi^ton to ymi) 
and on down Kfistwards. (Down, in that ro- 
icion, (0 tlic North in cA^c yon clidti't 
know.) I SAW theia in many record store 
"wiDdows" on my last vi^ic tlown-thoy-uh. 

The SiU>w, undcr.si:ue<l. deadpan stoHe^^ 
aren't exactly an ethnic document, hec-ynh> 
The boys that tell thcin areiri the Folk thein- 
.^elve-^ bnl reasonably gc-yd imi(;at<>r.s of the 
Fnaic ont of the lughhiow oTaKsoif;, Tho aeoent 
is authf^niic all right, and the prOJ^etUatimi is 
In the rijiht $tyle. if not riny too ox[KaH in 
dramatic torms, at least viji rocoidini;^, TIiohc 
pooid^ arc tGacher*;^ ah-ktects itocal /)rd>i.), 
Yale irrads, and ko on, tint all hive pei'vi^iiiLl 



knowledge of the ^c^^ion, ihtmgh I hit they 
couldn't fool one 'o them natives down they-nh. 
Most h:ive boon enlortafning at Itotnries, 
Snint BotDlph CUib and the like tor yoars> 
I'^ii st lecord is by two YallOxS ; second is a col- 
lection ot almost a dozen lale-tellevs, lied in 
via a faked-up postman going his rounds from 
gossi]! (0 gos^sip. 

I ' n n , hut I'll I la v e 1 o i epo i- 1 that the re - 
corded teehnique isn't ap to par. So .so Honnd 
plus varied and annoying hackground noitic, 
f<vr one thing. Moie hnportant. an aniatGnrish 
ripprofieh to the ri-cordcd nicdlnn.i — the ^^tol■y 
tcller.s aren't at home with tlte inilce. often 
hesitate (could have ijceii edited out), time 
their climaxes poorly, niisis the proper dead- 
pan enreety. Worst i.'^ the punk editing, tJint 
(.■lij>.<< every s;toi'y l■i!L^ht into dead tape prac- 
tically hi the middle Mf the linal iiyllable. D]^- 
eorieerting. and it killx those superb nmlerplay 
i^hdio-^ that fehoald "sir' for a inoijuMU, to 
let the cyjpical double take sin[c to! 

Kven NO. you'll get the points OK> Proof of 
ihid so-so rec^ndinfr techniipie hit me unex- 
pectedly the other day — 1 ran into one of these 
^^Kny tfllnr^^ in por«oo (the ah-klecr), who 
smnmers in roiiuecticut. lie told son\o of the 
sMine .<;lor cri "Hve" ut a jtoci:jl oveoiug — and 
titiied tbeih marvehai.'^ly well, bringini? down 
I lie snmll house ai Mie end as deftly as any 
l>own Ka.^^ier could ii\ainif;o. To transfer the 



Hunio to recordiniri;, thongh, yon must know 
yriur recorded medium cold. ]5ert and I (not 
i>!0, (i( course) don*t — yet. 



Bartok^ Ivesy Milhaudi Skalkoftas. 

Zimbler Sinfoniella, Fos&. 

Stena S<100-2 mono. 

This is just to fiignalize Siena^ a new Hrnall 
company that has taken over Si portion of the 
excellent ex-T'nicorii eatalogne and Is rcissu- 
iug the recording.s witii the ^;ame cover? and 
notes bat re- cat master.*?. This collection of 
i^hort modern pieces (Piartok DivertimcntOt 
Ivcs Vnayvswcrcd Question, Mil hand Sym}J\ony 
Ko. Skjilkotta^: JJUle SiuUc — he was Greek, 
died 1D4<1) was originally taken down and cat 
l>y reter 1 'art ok, has been re-cut, I understand, 
by Deoca. Hartok ^jpecifying tliat no "soupings- 
o])" should he j>erronned on his tape.=i. 

On direct comparison with UN LP 1037, the 
originak I noted wJiat really did seem a 
sliji^hrly clearer, cleaner sound — *hc original 
\.< /^y<,'r>]ln)il , as rif liloG Or sn, Thp iu^pi'ovO- 
jiicnt probably involves both nutter head and 
record playtic, or so I would gue.^s. 

Very hij^h standard, anybow, and Siena 
.should be watched for more JuKh-elas^; leirfSues 
of tliis Hort> 
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2. SYMPHONIC 

DeFalla: El Amar Brujo 

Wagner: Tristan; Love Music from Acts W 

and III, ShirJey Ver rett-Carier, sopr., 
Phil. Orch, Stokowskl- 

Columbia MS 6147 stereo 
(mono: ML 5479) 

llnpny ovf>nt ! After 10 yenvss, Stolvowskl 
comes biir.k to \ho. oivi)iGstrfL tlial ^vas liis for 
2S ye.'trs, hou'inniiig in 191^. ''Sloky*' and iho 
"PliiUy" j>]ayO(l tlie firsi AiiiciiCfln perfiirni- 
-nrjco oi Kl A*i\or Brnjo in 1922. It was Sto- 
kowski who populari'/ed in.^lriimciDtal Wngucr 
111 tliiii country throui?b h)« mustci'ful coiKlon- 
« a t ions of the ope i as , 1 1 1 e ym ph o >i ic S yn - 

Stoky'j^ rotnrn lo phijrnk-'lnl] S:i wriJi n m-n- 



satioii ill IVbiiKtiy, li)HU> Li'h a iie)is;iiion here 
too. on iceonlH ; !tt leasi, \i foi those who 
have known him a loni: and wannly ro- 

meinbei' his vast inlhion* on American imisi*^ 
and on ret'ord listoninL;. his sdoniiy defi^nse oi 
new musit^ mVit thrf^o du'Ciidos. 

The old Siolcew.Tiky oi>nlon<e, ^iu ri^'lil in it.^ 
ho^t forms, is here and very inuoh of its 

I imft, tJie nol-so-distanl. !>!t«i. With this or- 
chostra It <loo,<; not fall into over- ripe no.Hf> ani.li 
inoocoraey, H>^'sc ft h:un whon he wa-Urf to hi* 
onO always was. Ihit liei"'.', he work^ iiniclncny 
and honestly, <is he ahvnys cimhK 

Under liis haivLs, li^l A u>or Sv. u rich [irriud- 
pi^ce, hi^^li ati it o\\f;hi lo the (nofxro) so- 
piimo ^oh:j a.'^ j;iiUiiral a>s .she nnit^t be» wi^ndor- 
fiiUy imagi native in hiM ^ipanisli vo\-2. A-s Air 
Trijiian, tliin l-s o^ie of thosi' e-nnideti^ Sie- 
kow.ski "v^yinph<H]i<^i Synl]\es(>s" that so earriod 



ua away a. iinarter eeiuury niro — whal an ek- 
l)Gvt tailm iniL: J<kb, ani* iinieli nioro ap[>eal- 
iiiS thnn the nnoonifortable strijigin|[;-trtgether 
of badly ji^alehod excerpts ihni wfi often get 
from tlie opera ! 1 gness UCA, who once owned 
both Stoky and the Philly, must have tlie 
rights? to that litJe: J miss it liere. But the 
ninsio is lovely. Title m- no> 

With or without iiilcri. CohimbJa now IniB 
till? ^tOky-Vliilly TnOnOpoly all to itself, W« 
won't 'ji(^r mucli more pioneering oiU of Sto- 
kowski today, a half centnry after he be;iai!i It. 
I\ut we can have some olefjnni roininlsi'enees 
of a threat period done into tnodeiai sf^reo, 
eontinnin^' tin"; somowhai less elevated series 
Stoky did for Capitol. Columbia's oiVerlng t» 
ijotter mnsie and ]>etlev playlnp, if only b<*- 
eau.so ii's done with +hi=; vVnthrutic Original 
Stokowski orcliestra, th<? Philadelphia, 



Prokofieff; Symphony No. 5, Op, 1 00. 
Cleveland Orch., Szell. 

Epic BC 1079 stereo 
(mono: LC 3688) 

l3r, Sv>oU erMUi)nie« to ^row, aion;,'^ with his 
riyini; Cicvi^land Oreliestra : it's wiih mn.-jje 
liE;c tins, appe.ilin^ a/id well known bnt nnt 
(iniii- ill Ihe ini]P:r circle of familiar repertory 
l>ie<'es, thai he [loos best. This Is :i smoutli, 
eloquent, wonderfully disciplined reading wUh- 
out the lendeneios to bombast ie ijlayin^j and 
ovei hitih hysteries th:it come to snch lausic 
easily in other hands. It brii^^js ont the boKt, 
notably the inaivelous inner workinj;s of in^ 
i i n mentation and l i : ic . I was ah so rbed i n 
Prokofiefi:'.s wm k. .sti-^ight lhrongh» and so 
will yon ho> 

Credit, t(po for a com piemen t a ry excelleD<;« 
in retjKrdJng by the K|)ic (Columbia?) engi- 
neers who WDi'k In Cleveland. 



Beethoven: Symphony No, 7^ Cleveland 
Orchestra, Szell. Epic BC 1066 Stereo 

It f>oein.s thai niost conduefors who are (a) 
yonny and on the mako or (h) niatnie and 
ainiinjj Cor (he top tend to do fnnny thing;* 
with the fttaiulard repertory works of evalied 
nanu'c as though forcibly to impress them- 
selves upon the musie. It's more ihnn cold 
calcnlating, .\Jo>stly, they ean t ht-lp It. 

I fell just that fiovt of reservation about 
thist Seventh with S'auW thon^'h pcrhnp^; on re- 
heating it niight prove more Uuer<?sting on hs 
own. 1 noticed, first time, a snvpriijlng speedy 
a hasty sort of HOund, even for these epced-np 
days^ Very likely it's OK in its own terms-s: : 
but yon jiuist be warned that if you have jirc- 
co^ceived noHons of the music from 'way 
hack, this recording will whip you right along 
fast and, niaybe^ nnwilUngly, 

I'm not juiit saying it is a poor job. .Tn^t u 
"ditVcrent" job> with the dlffereaces there to 
]>e assessedj pluij or miiuirj, by yon, the llstetier^ 



Prokofiev: Suite from "Love for Three 
Oranges"; Scythian Suite. St, Lou)s Sym- 
phony, Van Remoortel. 

Columbia MS 6132 stereo 

The new yoiin^; tonduetor of the St> Louis 
here turns out I wo lyjvioid li>i-*0'rf j>ieces by 
Prokofieff aiul I have found my attention 
wandciing eaeh time T play the record — sev- 
eral tries already, Why? I'rokoiieff'd lanlt? 
jMine, for oaiing too much Snnday dlnuLM ? 

I haven't time to wait and try apain, but 
I suspect, (hat it isn't all P. but maybe Van R» 
and the St. Louis. Tliat oivluistra in just 
otncrghig from a quarter century of old-fash' 
ioned Itussianism under the exceileiit but 
soi\^ewbat limited (jioLschmann, wJio did 11ns- 
sion and Krcnth music jusr flue when !t 
wasn't too modern, St. Loui.s itself didn't ever 
go for modern ikon-breaking ( iconoclasm) 
and tended to react with jaundice, as I heard 
niy^ielf, to the brassy^ dissanant> sna/'/y lO^lTs 
modernism exeih]>lified in thii? n^eording, 

Wliat 1 heiir, I giiess^ i:^ a driving, somewhat 
chilly young conductor and a somewhat in- 
tiniidatcd orchestra neither y*M ready to i>ro- 
ject early PrakonefC with thL- waj inth that can 
and oft/Mi does redeem it. 
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tubes by 

Amperex* 




In designing the new SR-205J 100-Wait Stereo Amplifier, 
the Sargent-Rayment engineers needed truly superior 
power supply regulation for the high rated output of this 
instrument. After intensive comparison tests, they chose 
two Amperex 5AR4/GZ34 Rectifier tubes. 

For Power Output, they wanted a tube with high effi- 
ciency and high sensitivity, produced to standards of 
absolute uniformity » in order to assure maximum power 
output plus inaudible distortion. Their goal was achieved 
with four Amperex 6CA7/EL34's 

These and many other Amperex 'preferred' tube types 
have proven their reliability and unique design advan- 
tages in the world *s finest audio components. 

Applkations, engineering assistance and detailed data 
are always available to ecitnpment manufacturers. Write: 
Amperex Electronic Corp., Special Purpose Tube Divi- 
sion, 230 Duffy Avenue, Hicksville» L. I., New York. 

OTHER AMPEREX TUBES FOR QUALITY HIGH-FIDELITY AUDIO APPLICATIONS 



about hi-fi tubes 
for hi'fi circuitry 



POWER AMPLIFIERS 
6CA7/£L34: 60 w. distfibiited load 
71fi9i 20 w., push'puri 
£Ba5/EL84: 17 w., piiSh-puM 
6CWV£186: 25 w.. high c\iTTtn{, 

low voltage 
BBMB/tCiaa: TriOde-pentode. 8 W., 

push-Oull 

VOLTAGE AMPLiFIEI^S 
6J67/jfeB: Pentode for pre-amps 
!2AT7/ECC81: Wwin triodes. (ow 
12Atf7/ECCfia: [ hum. noise and 

6HLa/£CFaO: High gain, triode- 
pentode, low hum, notse 2nd 
microphonics 



ftF AMPLIFIERS 
BESS; Frame grid twin triode 
6ER5: Frame gnd shielded Irjode 
61H7/EFie3i Frame grid pentode 

for iF, remote cut off 
6EJ7/EF184: Frame grid pentode 

for IF, sharp cut-off 
GAQS/ECC65i 

Dual triode for FM turners 
GDCVEBF89: Ouo diode pentode 

RECTIFIERS 

6V4/£2flO: indirectly heated. 90 mA 
6CA4/EZei: (ntficectly heated. 150 mA 
5AR4/GZ34: Indirectly heated, 250 rrA 



mOICATOftS 

6FfiS/EM94: flar pattern 

IMVDM70: Subminialure "excla- 
mation" pattern 

SEMICONDUCTORS 
2M1517: RF ftan&islot. 70 mc 
2N75t6: RF transiitor. lO mc 
2N1515: RF t^ansfstor, 70 mc 
IN542: 

Matched p^ir discriminator 
diodes 

IN67A: 

AM detector diode, 
Sub/ninialure 
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l^dvef: Daphnis and Chloe, complete. 

New England Conservatory ChoruSy Bos- 
ton Synnphonyy Munch. 

RCA Victor LSC 1 893 stereo 

Olio r>f t}ic lucOSl things IhO lA^ n;conl (Ucl 
for MiiiKir was 10 I'CtUn^ VllG COlupliitO VL'l'uloilx ' 

of Diany )^;i>]ct And theatre scov*>s io popiiJitr- i 
liy, ii[ lihuti}. Di those shnrtenod suites Hint i 
JsCrvud so inuny yo:iis, both on vecorfl;; itnd in j 
it* >nt' [M'Ls? , to rei ► I'cs eii t 1 1 1 e w h o lo. II (ire's n ' 
!^[]U'ii(]i<3 CNrnnple rftpladn? the oiiCL^-too-fitiiii] 
iMV ^^/rM Ntiwhey One niul i^!/i7r I^^j/jjj i>^!> Tioo 
^vllleh u>re whnt we alwnys hcat d froin thi-; 

In C'lji'fM't, tlie siiifrs were kIuivI eno\ijj;h to 
IvOrji I'n.ssy aoflieiicos troni ^otiiiig roiith'e 
wlieii in'w WTU'l^s were thrown ^tr them insioiU^ 
of tJic fainiliJir Beethoven ami Hrnhnis'. On 
refr^jnis, iJio suites wore J^losil Tor the shuri- 
I)]Hy 7'^, On LP, both siiiintions: Jiie clianjy;ed, 
ole»rly fov tlw^ ^joo^L T}n,s: is only llie one uren 
where records — not <joneovts — luive ho en the 
decisive TttiiiSieuL iTiflueniie in ve-ahapin;^ tlie 
cut'reijf n^prriory, whether iiiutJiriiniti like to 
iuhnit if or not. 

Miuicli i(! in Ills elyiiient- in French mus-lc 
and ],s t}>c' Iio>JloTi, which yenrs spec 
i:^ed in lifivol fir.st perforniiiiH'Cs, Tdo soml-i>]'o 
snulrnt ehorus (with ahniini viii^iLiVi; to !t>it'- 
inem the sfoiind) i« woll chosen lor the nuisio 
— worciloss vocali/intr thrcuchoiH — and the 
sieiftodn-fi in^pfict of tlie coniiilex score ter- 
riJtic. Good ■■stuff. 

Beethoven: Symphonies Nos. 1, 8. Beet- 
hoven Symphony #2; "Leonore" Over- 
ture No. 2. L'Orch. de la Suisse Romande, 
Ansermet. 

London CS 6120, 6184 stereo 

1 iilayed the first oC these two. wl^ich mu.yt 
SI find /or both (and for otliov Becthovens 
from Ansi rnu t). Hero, you have :in aiithurita- 
tiv(^ reading' ni a rohitivoly oUl f.ii^liioiied type. 
beaniif>illy and consistently onrried out. rluit 
sninewhut massive, heavy, cacly Uee thriven 
thai was i> i-eforrod by most in An se rn i et ' b 
t'en era (ion lis o ^ h ef ore t ho W; i r . Tl le i>e r - 
foriiinn^e i(5 taithtnlly niijiiieal in detail and 
in the wlioJe, bnt it strikingly lacks 5jcveral 
niodern touchesi that have come into common 
currency in recent years. 

l''or one. thi.^ is not the lean, brilliant, 
erysral-clf^jir cavly Heethovon we "now often 
hoar, as iiart of the iJGrions. impartial jnodern 
jxpiM'oacli that treats flU l^eeiUoven as alike 
in (les^ t vinj:,' onr attention — eaiiy or hite. In- 
stead, there is !i ^(^ntlo parody feeling, the 
youth fnl music taken In almost exa^jgeratedly 
Bpo( liovencsqufc manner, bear-like and ponder 
ou s, s w i f 1 c In w ed , as i h o ugh to make \'e i y 
i;eut!e fnn of youthful pvecosity. Nobody doe?; 
thnt any moic, among the young! Here, we 
feci tbionghout that with all dnc reverence 
1o a great num in his firit maturity this isn't 
qiilter after all, the NMnih, or even the liroiea. 

It nil goes with the old rtiw that the odd- 
nnnd>on-:d li^^etboven Sympiionies (exchiding 
I I lire the "grciit" ones. TJiey nro. to be 
snie; bui Hmt conipiilsivc need to compare 
evt'vyihin^ wjth the "greni'* works no longer 
Is iiyi prevalent afi it u^iKl to be. We n^al^e 
ftiwer- eon\pa]j.sonp, take our Beethoven Sec- 
onds anJ JOigliths for wliat they are and can 
oHVf on thrlr own. A J^ealthy attitude, in the 
long run, and surely UeetJioven s too. 

I notcf that the always-diffictdt Kighlh, loss- 
ilian ];,'reat or no. gets a casually master t'ul 
treatnu/nt liere that should niiikc ns open our 
oyeK in the presence of an old pro. Old fasli- 
ion^-d, y< f> ; but when it comes; to real nmsical 
probJom,^, An^sermot can solve iheni in a trice 
wlirij': yrnjnger cOiidui:tor.s (In under. TJie 
l'!lf,'hth comc'i otV here as it seldom does in the 
whnle I wen though the petformancc is no 
niai vtd of inner subtlety. Tlie old man knows 
how to make It tick. 

Don't nli^;^i the Lcunore No. 2, understudy 
for thw Tiiuch more famous Xo> li. N'o> 2 is the 
wann^ uinsSc ^ipr^awled out at greater length 
and nnich lower tension. I've always had fi 
smi spot for it, jigaln because of too many 
conijia) ifioiis with itn famou.<; and more intense 
younger sibling. Give it a ehanci^ on its own 
' — An.^iermet L-atu help you. ^ 



Research Makes The Difference 



For Good Living 
And Good Giving 



FM-AM 

Ail - Transistor 
Portable Radio 




for your hl-ffdelity system 

Receives both FM and stand- 
ard broadcasts with world- 
famous SONY precision and 
clarity. Works instantly and 
with equal excellence in- 
doors or outdoors. Can also be 
used as tuner with your Hi-Fi 
system! And as a very spe- 
cial gift, it has few equals. 

(iJf. above) SONV TFM 12 1 with 
sistors, self-contained teleficopic dipole 
antennae. Measuros 2Vi"y S'x ^Vi". 
Weighs 3>Vi tbs. Complete with batteries. 




(ilL directly above) SONY TR 312-3- 
band e-transislor portable. Receives AM, 
Short Wave and Marine broadcasts. Size 
10 Vi" X 7^?4"x 3%'. Telescopic antenna. 
'^The PoBk of Efcctronlc Perfection" 



SONY CORP. 
OF AMSRIGA 

514 Broadway, NewwYorkia.NewYork 

Canada; Ctn'l Dislribulori.tld.,751 Holre &ameA*c..Mn(ijp(yi3 
At fin© radio -ft dept. stores, or write 
Dept. A9 fornanne o* nearesl sloro. 
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CHARLES A. ROBERTSON^ 



I 



STEREO 

Bernstein Plays Brubeck Plays Bernstein 

Columbia CS8257 

Dave Brubeck: The RidcfJe 

Columbia CS8248 

A certain segment of the jitvsx fiatoniity 
has yet to forgive Dave Biubcck for innking 
the cover of Time, a tlistdictiori usually rc- 
Berved for business tycoons niul eomeiUnns. 
Ever since then his obvious faults have boon 
stvesacd at the expense of his ef|imlly obviouS" 
virtues* «nd by £0)UG of tJio same pL'Ople who 
began to dowiigrfide Cannonbnll AcUlerley for 
suddenly sclllnff riuantities of rccoids. A little 
popularity can often be damaging to All aorti* 
of ja77 reputations. There i.*= no denying that 
ja'/T: is the better fioni Brubeek'n presen<^<>, hut 
never before have his contributions ;l^?HO!^^^ed 
eo high fls on these two (jP\s> They ccinipiise 
a more fitting accolnde than any nia^jnziiie 
cover. Perha.i)s now he can risk posinja;. glas>; 
in JiAJid at the pinno, in beverage ads iifs a 
Man of Di^;tinction. 

l^onard Ecruste.Jn condncted tlio Brubeck 
Quartet and the New York Philharmonic last 
December in the premiere BialOfjueA for jazz 
Combo and Orchestra, and the same caf^t en- 
cores it here. The new work in four move- 
ments is by Dave's brother, Hotvard, wJio is 
Clmirman of the .Mu^ic Department at Talo- 
mar Junior College in Culifoiuia. Superior 
sound on the stereo recording gives a far bet- 
ter impression than the radio broadcast of 
one of tlnee farnegie Hall periormances. and 
listeners of botb jjlx/ and classical lcanini!;s 
will d:s(u\'cr much to hold the attention. The 
com p o^;er took g rea t pa ins to work out the 
problcjii of intei^ration of symphonic oicbestva 
and jay.'^ in.stnimejUaUsta, rewriting />ome 
movements several times;. He cornea closer to a 
.solution t}ian any of his predecessors. Inr^^ely 
because ot a tiiorongli undoi^tanding of the 
Quartet as a whole, and each nuinhcr as an 
Individual. Ili*; crelm^^tration is a real exten- 
sion of the Qua net not a vaeuons background 
or a separate entity by itself. 

The Jii.story of ja/// is; alive with individuals 
who would make ideal sahjects for the writer 
of extended orchei?tral worlds. Howard Brubeck 
is; probably not rhe ttrst to realise thii; faer, 
but he is the only c<miposcr to hit upon the 
correct formula for carrying olT .such a project 
successfully. During; the same season, V>crti- 
stein a 1 so j>j-em i e red a w o rlc f ea luring the 
brilliant trumpet technique and high notes- of 
Maynard Porguson. The personality letlected 
wai; m o re that of tl le con\ poser. Ua m 
Russo, iliaii Perguson, whoxc part mighr have 
been played just as well by Cat Anderiion. 
Bru heck's creative impetus alway.s seen is to 
flow from the Quartet, or one of the im- 
pro V i s ed so Los . However, i hoi e is lO o ni f o r 
botl 1 ap p roQc he 3 , just a;* long as fJcrn h t ei n 
gives them a hearing. 

Perhaps the enthusiastic response accorded 
th es e works will co n v i nee other co mpos e rs 
that such efforts are feasible and economically 
rewarding'. Brubeck, having disposed of ihe 
pianist In the family, might try sketching the 
career of Fats Waller, from the youthful or- 
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ga T n s t through i en t-pa r t y d a y to the f i"U s- 
irated popular entertainer, while Hut-so iniglit 
devote sou^e thought to a ^tudy of the trans. 
ili)nal periods in jazi> ntili^>ing such figures 
as Itoy Kldridge and Coleman Ilawlrius. And 
the oon>;i^( varorle.s can recloim anyone unahle 
to find something to write about in Kinu 
Olivers tr.agic life. 

r ] ^ the meantime, t lie prcse n t w o r k ca 1 1 
stand as a model for capturing the essence 
of a ja/'/i group in musical term.<* that Invade 
classical precincts, yet allow the s<»loiHts to 
determine the nature and duratioji of impro 
viiied passages. As an older brother, the com- 
poser is able in view the pianist's achieve- 
ments with an objective eye and invariably 
focuses on the most pleasing aspects. Ample 
slKiCO is a Moled in llio melodic miildle por- 
tions for both the pianist and AUo-sn.s:i.st Paul 
Desmond to show of!" their ballad .-styles;. Drum- 
ni4u Joe Morello and Eugene Wright, bass, are 
nover ai a loss in unfamiliar snrr'jundings. 
and ^Torello solos as^suiedly during the (con- 
cluding fast blues section> On the reverse .<idL\ 
thrf^ I'rubeek i;roui> deiiKuistrates .'igain wh>' 
other pianl.sls no longer dare string cbornses 
toi^'ether in haphazard fashion. The lunes fn»m 
Bernstein muriieals include Mmio, } Ffi)i 
Prettih i<omcn-hi.'n^, A (^uin Oirl, and Tayiiijhl. 

"The Kiddle" finds Bnibjiek enjoying an 
intollec(u:d hj^liday during the suiinuer of 
1 1) 5 i) . wl 1 e n the i) u a r t <^ t t^'! i s en s tn ^ n ced n t 
Music Inn. Pill Smith, his guest on the datt\ 
was at nearby Tanglewood as clarhiotist with 
tlii^ Pronun Chamber Muwie I'layors, and had 
prepared a .sot of v.iriaUons ou the banie 
thome of the KngMsh folk .song Hc)h J^^^K ti/.v 
J)0<ly At Home on commi.ssion from Ids former 
classmate at >iills College. The jiair studied 
there nntler DatiuK Milhuad, but siill iieeded 
rehearsal to master this jai/'/le. It should 
please all workers of acrostics, chess players, 
mathematical wizards, astronauts, and un- 
ravelers of schematics. Put once jazz hners 
licar >^mitli's clarinet, they will qnickly real- 
ize lhat Tanglewnod's gain way Music Inn's 
loss. 

Miles Davis: Sketches Oi Spain 

Columbia 056271 
Celedonio and Celin Romero: Spanish 
Ojitar Music Contemporary S8502 

After tlirtlng with "the Spanish linge'* on 
previous efforts. ^^liles Davis and Gil Hvans 
ar? now cumideiely involved in the pursuit 
of a mnsio which exju-esses the emotions of 
fh:> blues and sprliigs fi<*m a similar soil. Ou 
hearing the recording on Columbia (ML 534r>j 
of Juan It od ri o 's co lu < 'i n p o vi i ry wo rk Co i i - 
cirrto dc Aranjur::, Davlx fell under its Sjiell 
and b^^gan to wonder how if would SiMind wilh 
(riiin]>ei instead of guilai' in the principal role. 
lOvnns bfcame interested, wrote a longer mid- 
dle >iection, and worked with JJavi^ on thr' 
arran^enlenls while both engaged in a hoii»e- 
study course, listcuiog to etimic recordings of 
ilanieneo nuisie and reading about gypsy life. 

When ready ti> rkVnrd, iliey were sieepivl iu 
the suh.ieec ahd had enough material to lill an 
IJ*. lOvans an old band ot the ty[>e of or- 
ch :>s t va 1 1 0 n rcq u i red f < :v the C o )u jV > / o , and 
the real test of bis skill lies in the unuj^ual 
rhythm t>a( terns. Many are (piile comf>le.\\ and 
ibe detlniiion and clarity of stereo is> a great 



help to the listener. It is also highly eiTeetive 
during the street procession on ,'<att(i. and In 
lifting the veil when Kvans puts a gossjamer 
coating on orchestral textures. 

Davi.s penetrates moie deeply into Spanish 
lemperameul than before, cap^nriug the elu- 
sive phrasing of a guitarist and the vocal 
timbres of tianienco singers. One of the fasci- 
nating things aboxit tbis musie to both men 
is undoubtedly a purity of fornj which has 
endured for centurioH. Tliis tradition exists 
jazz, especially among T run j pet players, but 
has .sulTercd grievous on^;lauiihts from all 
<juavtcrs and ik often obwcured. Although 
Davis uses bines intoiuitions and always play^ 
jiiv/A trujujiet, 07fJy oace is lu-^ encouraged to 
speak out in jai^z terms. In (hat case, ou 
Holca, there is liie legitimate exeii^io of slioiv- 
i n g t li e cl ose relationship bet w ee n fl a i ne n co 
and blues. 1 lere llvansi makes the rhythm 
swing, and 7.>avis cjys ibc blues. Admirers ojf 
Manuel de Palla will find that compos(^r dam- 
aged not at all on Will O' Tlu U jajk 

Celedonio Uoincro 1^ the father .and teacher 
of Pepe, the youthfvil flanienco vlrtuo.so who 
enjoyed a dehut on dm temporary at the a^je 
of tifteen. Colin, the oldest st»n, often shared 
(ho concert stage wi(h his father, jusi as he 
docs on this progj'am. before being drafted 
into the U. S. Army, The classic tiarlitinu of 
purity of form and touch is amply demon- 
strated lin works by Pernando Sor, Albeni^!. 
Malats, and Tarrega. The father ab^o playe 
(wo of his own compositions, while the aon 
unfolds two lovely folk melod'es from Cata- 
lonia, The knowledge that '^^[i]e»^ is list<"ninEj" 
sliould caus:e oilier jaxz nmsieiaus: lo investi- 
gate this repertoire. A .Mission \vi(h the Ro- 
meros is a fine .^ouree for rejuvenating rhat 
tired imprnvisational feeling. And There la 
another guitarist romiirg along in the family, 
Angelo» aged thirteen. 

Sonny Terry and Brownie McGhee: Blues 
Is A Story World Pacific 1294 

An engagement last neeemhnr at The Ash 
<irove, a folk music oa^sis in Pos Ai\geles, gave 
SouTiy 'L'erry and Brownie McC'Ihee tl\e ofipor- 
tunity to make their .second stereo recording- 
The lust was is^^ncd on the .Tanu^' label and 
may not be available in most shops. Por this 
reason, many llsfeners will be first tempted to 
ln>ar the pair in slei eo concert when their 
attention is di'awn (o the current release. Pew 
w:ll tfgrnl an aflirmative decision, as the lifJS- 
likc plaeemeul of Terry's harmoniea obblP 
gates in ^npijort of Ins partner's vocals is an 
aural experience not to be ndssed 

As well as being ideal stereo snbji.eis. iliey 
can he recommended as relialile guides for 
anyojie venturing down the path of the Idues 
for the fi 1 s t t i i ne . I :o t h a l e 1 1 1 1 n ou g b gj d Ug 
profess ionaly who )>olish their woj k to a high 
ihush, without removing any of tlie raw vital- 
ity from such tunes .is Kef/n To The Jfiohwa^^ 
Louis, I'riunn liouyuL and ptncushop lilum. 
Terry show.s what can he done with a two- 
dollar instrument on Nvw llnruionu'ii Urrak- 
(} 0 (t » , w h i 1 e h Es teammate is ft a 1 1 1 red on 
iSrowiiie's Guitur lilucs. 

Henry Mancinh The Blues And The Beat 

RCA Victor LSP2147 

Taking a brief resinte from Ihe task of 
chronicling deeds of television sleuths, Henry 
Maneini docs a bit of investigating on his 
own. Pefore sending men out into the field, 
he furnishes each one wiih a description and 
modu^s operandi nf tlie snbjt^rts to he [Mirsued, 
wiitiug sihort o\'orturcs on both rhe him s :iucj 
the heat. Four French horns reinfoiLi" the 
regular ageiUs. and the reed sort ion dmible^t 
on alto and hass flates and piccolo. Elo- 
m e n t a j y d ed n e t i v e i e soi dug t ePs i; h em that 
the bhies would hardly be lurking in n tuiie 
so labeh>d, anr] 1 he search ami im^^s t hi ojigh 
i<wol-<- I'iiif}^-, .Uixtji. }ilu4' F'tinir, and After 
)Jou>fi. And if the blues are anj'vvhere, one 
sneh h ding [i]:u ^ is eerlaialy 1 'Uini^Ton'S 

.1/00// Jll^IiffO. 

TJie hi'Ht (piesi involves hits nf stereo ac- 
tion, Willi (jossfire from Victor Teldman and 
Parry Punker mi vibes, while brass and wood- 
winds (ake u[i defensive positions. Uolattd 
lUmdork, bass, and drunnner .Tack iSporliijg 
test new rliythm'c id t;as on Bifi Noise From 
WiuiitfUa and i<uuj. i^itif/. J^itu/. Ttie ease will 
enthrall admirers i^f ^^anciul;4 scorers for 
"Peter <iunn" and 'Mr. Lucky/' Engineer Al 
.Sehm'ft also is duty a;iain a I the controls. 
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incomparable ^^^^^^te^ce^^^^^ 




HI-FI PHONO CARTRIDGES 



Tiny though it the cartridge can make or break a stereo 
system. For this hrcath-takingjy precise miniatiiri7.ed clccEnc 
^(Tenerator (tliat's really what it is) carries the fall burden of 
translating the miles-long undulating stereo record groove 



into usable electrical impulses . . . without adding or s\ib tract- 
ing a whit from what the recording engineer created. Know- 
ing this Icccps Shure quality standards inflexible. 
Shme Brothers, Inc., 22^ Hartley Avenue, Evanston, Illinois, 



select the unit equal to your music system from the premier family of stereo sound reproducers 








STUDIO DYNtTlC 

liitoymtcd arm nnd cai trklije, Sg^SO 
Caiw^oI scratch rccorth. 



(STANDARD MRD 

A superb blend of 
(juality niitl cc-oiioiiiy. 



CUSTOM M7D 

Widely n 0 c 1 a i in c d ; 
jnoderfllcly priced . 



PROFESSIONAL M3D 

Ovt?iwlu>]niiiij; clioicc 
of [he critici. 

S45OO 



LABORATORY STANDARD 

Indi\'idi]all>' cohbratotl* 
liinit^'^l {-liianlitj'. 
Model M3LS S75OO 



PRDFESSiDNAL INDEPENDENT TONE ARM 

For M\y q\iaiity ciirtridgi* ^29^^ 
i , . istoreo or mono. 




SHURE PERFORMANCE depends on a SHURE replacement STYLUS / . . . Look for ^'Precision Manufaciured by Shure" 
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CdnnonbaU Adderley: Them Dirty Blues 

Riverside RLPll/O 

Afior tlio siuMcii rise ro t:iii)G und fnrtuiu' 
of Ibo iiGw (Jninioiibiill A<lrlerl<?y Quintet 
the orest of its first Illvornitlo rilhiun, iln; 
compnny had a. h;ii"d timo cnrHuiiic It in niu^ 
place long onou^li lov a. .*;ec:^on<l. Ii was Hniilly 
iicconiplishe^l in iwo ^:Gs.?ioiis in dilTerenl 
ci t i e^:. T he i n t eri m be t wot^ n s !i w t li e d<^,pa i 
t\i re of Bobby T imi non.s tkI t )i e u r 1 1 v u I j> r 
J^iin y Han is tvom Detroit to lill the piaiu^ 
i^OBt Timmojis x^as around to ejcpound on lijJii 
own Dat DpaCj GersfhwinV ii^ocn, .ind hiissl^l 
Sjurj Jones' Del Saxser. III*.- replacement di^^- 
jjIav^ a fund of ^winiring lyiid^m oa Pukr 
l'eJti^on*s balladic Jcanninc Ths Adderlr-y 
brothers unite on Nat's Wurk So»(;, and tlio 
leadcr^s o;a'tliy title tunG> Uy now. ownots of 
I he lirst album have bont^lit the second and 
are enjoying it jast os mnch. Jack Kiggins 
recorded Tim n ions in Xew York, and Ron 
Malo ot" GbiCfi^o's Ter-Mar Studio handlt^d tli(> 
rcuvainder, 

Gloria Smyfh: Like Soul 

World Pacific ^93 
Mavis Rivers: The Simple Life 

Capitol ST1403 

Kveryone is looking for the j,drl who will he 
the jio\t great jaxz vocalit^i, and tbenc now 
f^ntiit.s show ns unx^h promise as nny on the 
lioH'/im. After starling but at the Apollo TUr- 
ftver in l^ol, Gloria Smyth serycd n long 
apprenticeship h\ countless oUih^: aorfiss flu^ 
c<»nniry. Dick l^ock heard her in Los Angelas 
ami hit npon the idea of iisijii; four diKiind 
irroupf; froni the Worhl Pncille st:aljlc to iiitm- 
dnce her on LP. Los ^TeCann, Soo Ctistro, 
Honnie Hall, und Terry Trotter all mm np 
on pj'ano, and Teddy Edwnrd'^; tenor sn?c is 
feiiTniod extern?! vcly. If (lie singer euiild forgri 
about over hearing Chrl^; Cnnn^ir. she would 
do better on balladsf. but the aeenracy ot h^r 
rhythndc pulse liever fails on Kiotnimj Wil^L 
It }}nirt Mfcn A Thinfi, nnd Gcc flabu Aiii'i I 
Goo<I To You. Most appealing arc I'U Jtc Oin, 
a song ot hor own devising, and the s<iiilteU 
Afothf^rlens Child. 

Oipilol is groominjc; Mavis Kivei .*< fm- It.^^ 
popular division, bnt .her lovely voiiv ^^'Ol]ld be 
a rwtl asset to jaz'/!. With a litile cojichin;,' 
friii]] I'ess^y Lee and musicians of the sort 
N[i.<;M tiimyt.h eii5oys, she miprht uinjork a i>w 
surprises. Her style at present is rrifre>^bl)^i;^y 
fi-ee of eceGJitrleitles picked np from other 
vocalists, and she get.^ right under the skin 
of stieh tune? as At Sinj(JoiCit_, Earl}/ Autumn, 
and Get Out And Get Vndcr The Afaon. The 
setTingg by Dick l^eynolds blend well in stereo 
and al.so are unblemislied by tricks. The Sa- 
nioan lass recalls her native Souih raclne 
Islands on Fay Awat/ Places. 



Glen Gray: Swingin' Southern Sl-yle 

Capitol ST1400 
River Boa^ Five; On A Swinging Dote 

Mercury SR60186 

With a few corn stalks stacked in the rum- 
pus rooax corners and apple cider on the table, 
all any fall dancing paity needs to get under- 
way is either of these items on the tnvntahle. 
In fact, Glen Gray's Casa Loma crowd Is (niiie 
capable of ringiug the rafters of a school gym. 
Component dealers are, missing a sure br.t, in 
thcue days of the hard sell, if they negleet to 
demonstrate stereo at dances Jndd hy PTA's 
and olhev ovganl^atiotis. Van Alexander. Jacl; 
^Lirsiiall and Larry Wagner are re.^pon.^ible 
for unusual big-bnud stylings of such favorites 
a s M il en be Jof/a, Ri vr. rhuat fsh u fjlc , and 
Carolina In The Afonnnfj. Conslderabb- 
thought afl to the bei^c steroj placenienr of 
brafifi and reed voieings went into the ]>!aii- 
ning of each number, but not at the e.Npensi^^ 
of a dancing beat. Brand new rousers written 
especially for the album are Cotton BcU Can 
noyihatl and Cajun iShoiU, 

The River Jjoat Five, whilst not of the same 
dimensions, is really a septet witli a tine, fat- 
Jiounding tuba to ensure that novices prac- 
ticing in far corners will not niiss a step. 
X appy La Ma re, l>a n j o. and d rn i n m e r liay 
Ttadue are borrowed fron\ Oapitol and pep up 
the rhythm section. Ed Reed, clarinet, leads 
the group ou such tidbits as Cherry, Girl 
Frien d , and // y o ii K^i c \o S ji< ie. !M a 1 col u i 
Cblshom of Universal Hecording engineered 
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tlie date, and Dave Cariy>(rM i riRu-inaf t\'e noii's 
on the operatuin are even more detailed than 
nsnal. 

Lionel Hampton: Silver Vibes 

Columbia CS8277 
Jonah Jones: A Touch Of Blue 

Capifol ST1405 

The latest hmdiiary to take a tl^er at iliv 
./nnah Jones forniula Is Lionel Tlampton» wlio 
CUTS dowji the power and ;;iides gracnfnlly 
through ten romantic tunes. Tonuuy Flanagan 
and Too Macero provide arranKoineuts which 
eall for the sonorities of a trombojie choir n.^ 
a velvety fraujp for the 1 end tr's vibe^^. Kddie 
Lr^rr^ Ttflbby P.yrue, 3>ick Htxson. and lidb 
McGarity or Sim to Kuhso are all suitably ar- 
rived and nev>^v overpower the soloist in 
stereo. KlanaL^an heads the rhythm section on 
]>janri. nnd the only meiUbrM' of Hampton'&' cur- 
ivnt grouii to be included is guitarif^t John 
Mackel. Hampton dips Into his Inexhaustlhle 
supply of inelodic invention on Day Jty Daij, 
sjjcnk LOiLK and What^s Ncw.^ 

Jonah JonOit receivow tlie support of a 
".swin^rinest ehoi'ale" oiv a do'/.m tunes with 
the word blue in the title, hut alters his viva- 
< ioM.*^ nuiapet styUt not a whit, Surely he has 
sold enough albums for Capitol by now to he 
lewarded with (he presence of a few /ild 
cronir'S on a imrcly yA7.z date. He ^hows the 
rea.'on why diii ing ad lih rhorn.sns on jl)ust 
Howl Jilurs, oup Of ill.'' own tune.s. .^tereo keeps 
the voici^s in the background and odd corner.^, 
uhilc tlie ipiartet drivos Joney straight down 
(he lalfldle on Ulucfi In My Ur.art^ liluc-^ >s'A'i('s, 
and }Uuc 'j'urning Crcy (>vey You. 

MONO 

Frederic Ramsey, Jr.: Been Here And 
Gone Folkways FA26S9 

When the ninth installment of "'Music froih 
the South*' a p [>eared ( n 11)37, Fred K a i us ey 
promised to round out the project with an- 
oilier LP and the vmbli cation of a bool; on 
tits experiences. ISoth Items aix? now available, 
allowini: Uamsey to mark linish to the en 
i 1 ea V 0 IK of a d eca<l e s pe n t on field t ri i j s , 
editing tapes ond sifting material. The book. 
]>uhlished hy Kntgers Univer^^UJ' J*ress. is 
Livisfdy ]llnf;trat<'d and also bcai^s the title 
"l^een ITerp and (ione.^' It is doubtful, how- 
ever, that this adventurer with a ta])c re- 
corder has traveled for the hist time along 
Southern l>y\^■ays, and before long be should 
i>e "gone again," 

A graduate of Trinceton University in 303f^, 
Uamsey has resided in the North most of hm 
life. He now occupies a house, which he buili 
for his family in M):;^. on the side of a hill 
in Xew .Jersey looking across to Backs County. 
Cut ]\e has covered more than 2.5.000 miles 
on visits to rural regions- in the South, besides 
;:oing into the Interior of Jamaica with an 
I'xricdlt'ion directed hy I>r. .Joseph Moore of 
i: vans con, 111, Ho became an ardent reemd 
roi 1 e c 1 0 r I >ef ore en t e ri n i; h is teens , and an 
interest in jax'-s resulted in his collaboration 
oil the book ".fazzmen," while working for 
llarconrt. Brace. Si)ice then, as a free-lance 
writer, he has engaged in research and con- 
tributed critical articles to publications too 
nuuicrouH to mention. 

I'dlly (pialided lo Invosftgale the haol^ 
irronnds of Aimnican N'egro nnisie when the 
pi ojrct bi gan. be now hold:^i a unlQue position 
by virtue Of the knowledge gained. He pro- 
duced a one-hour film on the subject which 
ajipparod rwiee on Cl^.'^-TV and deserves tn bo 
shown ag;iin. Ho should he encouraged to Con- 
liiuie the ta«tv. 

Uainsey would also Tike to sec or her col- 
Ucioi-s out iu the fn^ld exploring areas still 
untnuehed. There is jnereasing evidence that 
his records driified a few hardy sools» and Uie 
]jook is likely to inspire still more. It takes 
(he reader ou a conducted tour of tlie remote 
loenlitiee l^anisoy visited, iuirofluclng the pco- 
jde in hoineUke surroundings with the aid of 
'2iyA photouraplis distributed throughout the 
tc^xt. For the sake of convenience^ Ramsey 
iiuU-s bis sej):trato trip?^ into one continuous 
journey, starting with the older country nuisi- 
ciJins and working up to the younger genera- 
tir>n. On the way, he creates a sympathetic 
picture of an environment and tempo of life 
that will soon hd gone. lUm.scy avoided dupli- 
cating material obtained by others, so there 



are no prison canip.<^ or chaiTi g.ang^ <yn the 
itinerary. If any fault Is to be found, it J? that 
llau)sey makes !iis wnrk sewn deceptively «ii3y< 
Tlie author liaR no de^iire lo mislead the 
tape enthusiast, however, and bis record notes 
contain a few warinngs and nnicli useful in- 
jonnaiion. A^ the sound repre^r-nted a great 
:idvanee in (he -laality of tield recording at the 
time, he was asked to .amplify on bis auilio 
OMperirnces for this rovlew. llam s^y's fh-st en- 
counter with the ijractical side of the bu^^ineSiS 
was while working on OWI -■jud Vol<'e of 
America overs[^as prngrams during; Worhl \V:ir 
IL Ho produced albums of Le.adijeJly ^uid Baby 
Dodds for I'olkways in HiKi, and re^'otded 
Le;idbelly"s "L;ist Session'* on a Urnsb In VMS. 
Win technical education progressed alo.jg with 
the growing tape industry, and he Yulh uaedl 
everything frniu a portable, buttery powered 
Magnendte lo siudio consoles. Among the pro- 
fessionals who heljunl him are >riie Aseb» I*eter 
Bartok and Dave Hancock, but a great deal 
was le:jrned froui reading as w<dl as: cimnler- 
l"iO]iping ai Harvey's a7id at con]r>one]ji outlets 
along Cortland t Street, 

Wlion preparing to go out into the field, 
Uamsty bought a Magnecorder with Ranger- 
tone attachment In VJ^iO, find it became his 
.standby in taping about one-hundred hours of 
imLterial in Ahibnma, Louisiana, and Missis- 
si pjn. It proved to be rugged under the rough- 
est conditions, traveling about 10,000 miles in 
^ev>-ii years and testing out flat from f?0 to 
lo.OOO cps at the end of the j)erioiL Hamsey 
considers this falv for field work, and the 
machine was checked over before ea<']i trip. 
A pair of dog-ears pernuts a one-halt liour 
run at .15 ips, which is especially helpful whea 
working without an assist a ttt. Kumsey always 
takes along a Leica and a Kollcidev, has ai3- 
sf mbled a file of more than oOOO u^'gatives in 
black and white or color, and often ynapa 
pictures while in the middle of a session. He 
[)refer<; :i onc-inike setup and M,*^cd the ItGA 
Starmaker for the most part, although In Jn-- 
ma lea two extra pickups were emp]r>yed to 
inllow I ho action of dance groups> J>ecause o£ 
the cramped acoustics of nmst dwellings ill 
rural regions, liamsey developed a r^al talent 
for recording outdoors and learni:!d to Ignore 
the sound of passing trucks, stray crickets, or 
a flock of whip poor-w'ills. 

A few of B .n m s^ey ' s rules Of the road are; 
'"N'evor ride gain, always test for peaks an3 
Ki;iy with It, Watch any choral groiips, and 
ti nd T.0 record low. Always xise heaiiphi^if'S of 
high fjuality to spot acoustic or other di^itor- 
tion»J. Rest source of joice in reuio(*> spots ts 
hati cry- in verier with reed vn>!aTr>r to hold 
to GO cps a,c. Jiatteiy portables ar^ likely to 
lia\'C too niuch speed variation for music, aL 
though they can be useful iVu- Interviews^ 
Don't try for studio perfeeiion in field work', 
as time Is of the essence. It Is often more Jm- 
])ortani: to do contluuOTis recording, and catch 
the spontaneous moments, than ro go:t absolute 
baJanco by i>nshing people around wlieu they 
wa n t to p e r f 0 ri ii ra t he r t ha n he j ni sT i ed 
around." 

nuring the three years spent on the book, 
Bam-sey went tlirough his early jnaterlal again^ 
gathered new data, and came up with a more 
thorough grasp of his subject than before^ 
L'lans to have the tiuai LV cousiki tjf "Talking 
1 backgrounds" were changed in order to Jiave 
it ci>r res pond roughly with the book's outline, 
several of the v>eo]de featured previon.-ity are 
revisited, including Louis Bonner pl.iying an 
old country hunt horn. Horace f^prott, Freddie 
Small. Scott Dunlinr. Mozelle .^luore, and Che 
lilackbcrry Woman, Hora Bliggcn. As n crowa- 
ing touch to a comprehensive .survey of the be- 
ginnings of y.iv/A, it follows Karns< y into New 
Orleans by wjiy of three numb<us from the 
Ktireka IJrass; Band. Tor all practical iJiirposes, 
it nntkes a better introduction than conelaaion 
to rhc .*;cries and may well persuade tnany 
listeners to investigate the earlier volumes. 

The notes are amply supplemented wltb 
photographs, and ]tamsey repeats liis coiivlc^ 
( ton that much remains to be recorded and 
documented, with only a short time for it to 
be accomplished. While still certain that a way 
of life is fast disappearing, he weems less 
worried about a tradition of un\sic fading 
away. Perhaps recent recordiitg acfivities have 
given him conildence that it will htrst longer 
than expected. It always seems to come b^iek 
strongest after being just about smothered 
under the mnss of popular media* Eamsey 
certainly deserves; a full share of the er^Ait 
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for giving \t roiiowcd vigor and inorcnslng its 
cUanGC^ of sur^'Jval, 

Th& Return Of Roosevelt Sykes 

Prestige/Bluesvilfe 1006 

AiiotiuH" nUl-tiinc bUios avUnt w:ilUs b.'Lck 
inU) fho I'Oc'onliii^ stiirlio n^tor n. lonp; al>«<Mico 
fim] makes ;i ih'Ht !ti>pen.rHnoc on LP. Unllko 
nuno' o( his conteiiH''0^"<^'"i^^^. lioo>i(>vclt Syko^ 
mnnofcfcd to kG<ii) worlvlng ii s:iiv^le, bnt 
iii^Liuly ill clubs whoro the demiiiul was for 
'^'ino<;lly llrof^^o<;^;lvc and limbic. f^HOh tiiaos 
a.H II one fjSf I rkle Rokc mid Starrlusl/* ^toiuidiis 
Sliin hi:l]>od locate biin, rouiidod up fnur side- 
Kieii, and made suve the almosfphcro or) the 
dai<^ \v:ts straight from Chicago's 8011th Side. 
Kvim h\ hi-S early days, Sykes had a giuA\ 
maaealinc slylc. and xho. niclcname "lloney- 
dvij>i)ev" was certainly not for his liinji^lng^ His 
inajnU'r today i.s UH voiiuU ;ind tough as a 
S^'i'^yAy b^^1r'^;, and lends credence to a vcii^arl; 
lie rriFikcs about Ids first instrumeiit, "which 
wijfi located in his grajid father's ehureh, "I 
don't j)l/iy oi\Kan anymore, a f<^llow ha.*< to 
pound rtn soniething> Voa*VG got to nia><jh U." 

Ho attacks the plaiio with a powerful boofilo 
beau and all hut two nines arc hi^ owtl Ifoard 
'd\0)M^ with hifi llrst hit, Night Tvnc I ft The 
It'yjhi Time, are A'i/ml>er Niyic, Coming IIovu\ 
and NinDiin' The IJoogie. Although two guitars 
are li^^tTld, one is^ apparoatly a Fonder bass, 
wliieh is sometimc^f described as a buHS ijuitar. 
W-hnevor playri It ^;cts a di.stiuotive sound, 
sonmwliere between electronic ru'gau ami u dis- 
tajit calllop<\ 

Witkerspoon^ Mulligan and Webster: At 
The Renaissance HiFiJaiz J426 

Were it not for Jimmy WiThcrspoou's suc- 
ci^-^sful perfonnanee la.?t year at (he Monterey 
J'AV/A Festival, it in doubtful thi« on-the-spot 
recording would exist. JLJel'ore the event, no 
rhib on Hollywood's Sun.*?ct Strip would hire 
tlio sinjicr, and the management would consider 
it a breach of contract if Gerry Mv>Ui^:m 
j>[ayed nothJnjc but the bhTC^?. Cen Webster, 
toiior sax. and drummer Mel Lewi« are the 
only ho(dovcrK trom flic Arontercy aceonipany- 
(iig group, but everyone is intent on )iiain- 
taiuing (he same high-sptritcd iiiiontaneity that 
disfingulshes the festival recording on this 
label If tlie ftupact is slightly le.^s, chalk it up 
to Whltherspoon's rGluetanee to do more than 
one of his own songt;, Tiuic'.^ iictthi' Tougher 
Than Tough, lie excels on original material 
and should find thiie to create more of it. But 
there is nothing, wrong with Jils treatment of 
tunes associated with other isingers, such as 
Invert/ Day. OutahlrtH Of Town,, and Go in' To 
Kanfias City. 

Mulligan obviously enjoys the outing, and 
the rcla.xed interplay of his baritone with tevior 
sax \h goMicthiiig to hear on <7> Itidcy. Web- 
jjter and J^ewls, ably nbetted by bassist I^eroy 
\ iiinefiar, are bulwarks .is before. While not a 
pianist the caliber of Karl nines, nor of Pete 
Johnson on ItoU 'Em Pete, Jimmy liowles 
comes up with interesting ideai; of his own 
about the blues. A good recording;, and the 
Kenaii^sancc andience is highly receptive. 

Al Casey: Buck Jumpin' 

Prestige/Swingvllte 2007 
the Legendary Buster Smith 

Atlantic 1323 

Tew ai tempts at iccaptnrjjig the excitoinciir 
wliich e>:isted in ja'/z during the Thirties havi' 
turned out better than these visits to tlie studiu 
by men wiio were away too long. While A I 
Casey's pi-esence would have bene tiled many 
a rocoi'ding date in the last decade, (he former 
F.uisi Waller guitarist was buried In rhythm 
and blues bands. Just to prove Ids follow 
workers also can play ja?!'/, he hring.-^ along 
tiie rhythm section, witii the estimable pianist 
Herman Foster, from the band of King Curtis, 
his current employer. Rudy Fowcll, an old 
frtend from Waller days, is on clarinet and 
alto sa \', Return i j\g to u )i ai u pi i fled gu ! t a i-, 
(/asey rcveal.<< a new vcr.'^ion of hi.<; old specialty 
HmzU Jumpin', and delivers a pointed fiernioii ] 
about jav5y> roots on Comcv^s Hlues. All thai 
Casey learned from \\'aUer i^; displayed OJi 
Ra^tfin, HoiicysiicklG Hose, and Ain't^ ifi>- 

Anyone wanting to know more about Casey 
is referred to ilugues P anas sic, but the story 
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KNICiHT Hish Fidelity Amplifiers 
... from $39.95 to $169.50 
See the new KN775 75-Watt 
Stereo Amplifier with such new 
features as front panel headphone 
jack^ Monitor control 
and Separation control" 
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KNIGHT High Fidelity Tape Recorders 
, from $86.95 to $249.95 . . . See 
llie nei.v KN4300 featuring dual 
illuminated VU meters and complete 
stereo record and playback facilities 
with 3 speeds and Vi track 
and V2 track all in one unit 




KNIGHT Hich Fidelity 
Cabinetry .. .trom $34.95 to 
$129.95 ... Choose from the 
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striking new Room Divider 
Sets . . . beautrful American 
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Speakers with magnel 
weights up to &V: lbs. 
. . . Choices include 
PotyelhyJene Foam 
Cones, American-made 
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of Buster Smith and how lie came to be re- 
corded again U available ouLy In a pamphlet 
fiOAled in tbe LP liner. Ciunther Sclmller's de- 
scriptiou ot (be eftort:* to locate itJnutb in 
Dalla-*^ and record libn in Iloiisron are worlb 
the price of jidinisslon. On lieiiring the lead- 
er's niro sax and eigbr-pLecc band, oldsters 
will relive the moment when ibey discovered 
Bfl^ye'ii band Oh the way up from KAnftui Cily. 
On hearing Leroy Cooper's baritone wax, young- 
sters will discover something to make recent 
poll wlniiers sit up and take notice. Uob 
SulUvan*s recording job l*i good. 

Art Blakey: The Big Beat 

Blue Note 4029 
Max Rooch: Ouiet As It's Kept 

Mercury MG20491 

When either of tlioae leaders lakes a grouji 
into a studio of late, there are nsnally a Xew 
new faces if not an entirely new outbt. Per- 
haps drummers believe the best way to iceep 



cni:tomers on their toes is to stay there them- 
selves. Art Lilakey's Ja^tii iteiisengKra ililg time 
eontnimt only one niiwcomer, M'ayne Shorter, 
who earnerl a degrive in Music Edneatlon at 
New York University ^nd ac<|nJred a reputa- 
tion on tenor Hux while with Nfityniird Fer- 
guson, However. Kobby Timmoiis i^ back on 
piano after big sJay with Cnnnonb:ill AdderltA, 
So, With I.ce Morgan elevated to the post oi 
mnsiCiil diicetor. Hiakely beads one of liif; 
bettor groni>s and can settle into some de^rree 
of permaueney i^'hlimit diliappointint' hi*^ fans. 
Siiorter contribute^:! three originals, niakiiig a 
healthy down jjayment ot dues awed atiotiier 
tenor player on Leatcr Lrjt Town. Timmons 
prepareH the congregation on Dot Dcre, and 
Moriran'ij trumpet preaches the i^ermon. Aside 
from allowing Hlakey to punch holes in Jt'a 
On}y A Paper Mrtotij the album title has noth- 
ing to do with mck and roU. 

Mnx l^oaeh introduces the T[irreniino broth- 
ers, hilt change*? miide since this session will 
result in lht> being bcvud Avlth ^{llll another 
group> Tommy's [rnmpei is featured on To 



A MOST UNUSUAL OFFER 

from 

OHE OF THE WORLD'S MOST RESPECTED NAMES IN HIGH FIDELITY TAPE RECORDERS. 

ASK YOUR DEALER TO DEMONSTRATE ANY TANDBERG MODEL 

See and hear for yourself the 
magnificent clarity that can 
be yours with a Tandberg Series S 
recorder/playback . , Jhe first 
self-contained^ fully portable 
stereo-monaural 3 speed, 4 track system. ^ 
Or, listen to the incomparable response from 
the Tandberg 6 Stereo Tape Deck with 3 separate 
lieads, push button controL plus portable 
or buiIMn versatility. Then, investigate the Tandberg 
Series 2. 3 or 4 . . . those excellent general purpose 
recorders thai have no peer in value or economy. 



Model 5 
from $419 retail 



If you decide to buy any new Tandberg unil befween Sepf. 1^ 1960 
and Nov. 30, 1960 you may select, as your own, any 1 of these valuable gifts , , . 



SPEAKER 

An 8" Tandberg hi-fi compo- 
nenr for added verjalilily, 
Dual cone fype. 
Motfel #j65-BK 



TAPES 

3 large 1200 ft., fme quality 
7" Ip plastic tapes with met- 
allized leader. 
Model #1251 



MICROPHONE 

A new Tandberg design, 
mounted in shock insulated 
cover; with desk stand attach- 
ment. 

Model t 



SEE YOUR AUTHORIZED lANDBEIlG DEALER OR 
WRITE FOR THE NAME OF THE FIRM NEAREST YOU. 



Tandberg of 



America, Inc. 8 Third Ave., Pelham, N. 



LadiJ find Lotus Blossom, AvliHe Stauley'sr ttiDor 
;;aic enlivens the title tune, and a blues in 5/4 
tempo. With an adequate amount o^ staying 
power, they could becomo aa well known ns the 
Adderley brothers. Trombonist Julian PrJester 
is of tbe rapid -lire school and wrote Jul\(ii\Q. 
Roacirs only rhythm aid Is bassist Robert 
Bosweil, anrt both work liiie trojans to keep 
th6 enieuibltja ofl: the grounrl and the soloists 
) Moving. 

Eric Dolphy: Outward Bound 

New Jazz NJLPe236 

Although playing aroui^d J>i03 Angeles for a 
good tifteen years, Eric Dolphy was first heard 
by more thfin a limited Audleuce when he 
tourod with the Chico Hamilton Quintet in 
105S. The job required him to play chamber 
jazz and aftecl fln almost legitimate tone. 
Sounding i^ud looking like n recent conserva- 
tory graduate, be playerl a number of iuijtru- 
inents with great proficiency and restraint but 
little file and imagination. TiiiH album presents 
him for the first lime on his own and reveals 
wbal vas concealed before, along with any- 
thing added since he decided to remain 7n 
New York, 

A quick heaving is likelj- lo leave the im- 
pression that Jiere is OrncUe Coleman's tlrst 
disclpio to play alto sax al*(o. The two met in 
1054 and Coleman'^j recent rise to prominence 
undoubiedty has encouraged Dolphy to tsxhiblt 
greater abandon. As his developmeut is still 
underway, it Is nuicb loo early to assign him 
n definite role» especially when many of the 
formal c}iaracterisJ'lcs which Hamilton drilled 
Into hfm remain. It is cnoogh, for the nioment, 
that Dolphy is oonfoundin/; tho.se individuals 
who scoffed at Col&man and doubted he would 
Infiuenee jazx in any way. 

Doli>hy owes a debt to otiicrs who helped 
him get started, and pay8 hit; respects to Gerald 
Wilson ou G. W., and to Les Robinson on Lcs. 
He plays lyrical thite on ftichard llodgers' Glad 
To Be U)ihappy. His most impressive number, 
Grecji Dolphin Slreet, involves a sjwiteli to 
bass clarinet, and the i^ounds extracted from 
thi^ multi-toned instruntent are colorful and 
unupio. Freddie Hubbard is oa trunii)ct, and 
an evecptioual rhythm section consists of 
.TaokJe Ryard. piano, (.George Tucker, boss, and 
drummer Roy llaynes. To auniii full expression 
of his* e!i[|):icit ici^i as player and writer, iJolphy 
7iGeds lo head a .<;inular group for a period of 
time. Hot what he say;5 lieie is iniporiant and 
worth hearing, 

Presenling Joyce Grenfell 

Eiektra EKLia4 

t( civilisation survives the erl,-ii>< brought 
on by mule itick comcdiaufr, it will lie due to 
tiie beneficial effects of healthy girl huiuonsts^ 
After I^Ciinice LlUie. the leading memi^er of 
the elan is oa^;ily Joyce GrenfelU who also is 
probably the healthiest. She always s'oems 
ready lo <lci>art on a ten nillc hike across 
Hn^jlisb countrysido after a performance, and 
her uiiYid centers on things that keep the world 
together, sadi ax girl cliasing boy. Her wit, is 
as wholesome :iud enticing as a bowl of 
strawberries and Devonshire cream. Hvcn Ed 
Sullivan is known to smile at iier telcviKion 
appearances in this country. This album of 
her best monologues ifi long overdue, and ]ier- 
uiits her to encore Life and JAteyalute, .Vio- 
ftei'y Sdiool, and Life Stori/. On acvoral of her 
f;ongs, written 'n collaboration with rbc com- 
poser Richard AddiuselK she is accompanied 
by Ocorge Bauer at the piano. 



AES CONVENTION 



(froin page /i.'J) 



Friday, October 14 



9:00 a.m. ARCHITECTURAL 
ACOUSTICS AND ELECTRONICS. 

.John M. Hollywood, CBS Laboratories, 
Chairman, 

JleyorbGrAfloix System for Homo l^nfcr- 
tnlnjiieiLt Equipment 

Harri^^ou IDow and Alaui'ico E, Swift, 
Phi loo Corp. 
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DYNAKIT 

BEST! 




PAS-2 $59,95 kit, $99.95 Qwembled 



The new Dynakit Stereophonic Preamplifier has ail 
the quality features which you require for the finest 
high fidelity reproduction. This handsomely styled 
control unit is a model of classical quality and con- 
temporary simplicity. 

BEST IN EVERY WAY 



Sound Control TccJmlrnics Tor tlio Ijcgltl- 
mftte Theatre nnd Oi>cra 

Hai'old Burris-Meyer and Vincent Mnl- 

loiy. 

Colorless Artlfloiftl JlcvcrbprfliEon 

R, Schroeder and B. Logan , Bell 
TeJeplione Laboratoriesj, 

Aconstlc Considerations \i\ the DcsJtiii 
Keconlln^ Studto-S 

M. Rettinsrer, RCA. 

10:20 a.m. STEREOPHONICS 1. 

Robert C. Moyer, RCA Record DivLsion. 
Chairman. 
A Xe^v Portable Stereo Mixer 

Charles A. Wilkins, Ampcx Pl■oCc^ssional 
Prod. 

Stereophonic Karpliones 

Benjamin H. Bauer, CBS Lraboratorios. 
Projector— Stereo Sound for iC-nnu FHm 

Rioharcl li. Rang^er, Rane^ertone Inc. 
An OnmJjfnnctlonnl Trl-Clinnuel Stereo- 
phouJc Control Center 

Ralph Glasgal, Fisher Radio Corp- 

1:30 p.m. STEREOPHONICS II. 

Robert C. Moyer, RCA Record Divi.sion, 
Chairman. 

A SnffEj'-eytcd Layout for ft Stereo Master- 
ing^ Installation 

Stephen V. Tern me r, Gotham Audio 
Corp. 

An Automatic Stereophonic Phaser 

A. Goldberg: and G. B. Pollack, CBS 
Laboratorica. 

2:10 p.m. AUDJO APPLICATIONS. 

S. Edward Soren.scn, Columbia Records, 

Chairman. 
An 8- mm Sound Camera and Projector 

Ray Hennesjsy, Fairchikl Camera and 

Instrument. 
A Hiffli- Quality 8-mm Sound Kovlc 
Projector 

Joh n M . Mor la r ty , Eas tiiia n Kodak 
Company. 

A iVew Concept In Motion Picture Sound 
Recording' Trucks 

Carl E. Warner, Location Inc. 
Audio In Education 

Edwai-d Golub, Bux^eau of Audio Visual 

Instruction, Board of Education, New 

York, Y. 
Broftdcast.lug- Closed Circuit and Via Pnh- 
lle TransnilsHloii Channels Throug-h Mas- 
ter Control Facilities 

Werner Freitag, New York University. 
A Professional System for Pagine*, ^hisle, 
and Signalling' In Schools 

Philip C. Erhorn, Audlofai^ Associates. 

7:30 p.m. MEASUREMENTS AND 
STANDARDS fN AUDIO. 

Sheldon T. Wilpon, U. S. Naval T^Taterial 

Laboratory, Chairman. 
Audio and KlettroaooiisMc ConnoUtee of 
the Institute of Jladlo liJugluccrg 

Idcn Kerney, Bell Telephone T^aborEi- 

toiies. 

Nov El A Music Power Rating Standards 

.Tames A. Stark, General 13 1 ec trie Com- 
pany. 

A a Artificial Voleo for Close- Tnlklne^ 
jVr Ic rop b on e M e a s u re me n t.s 

Miehel Copel, U. S. Naval Material Lab- 

ori.lt.or3^ 

An Air Dam pert Artificial :>ra!5loid 

Erwin Weii?s, Bel tone Research Lab- 
I'jitorie^*. 

A Method of Testing- T.oudspcakers with 
Knndom Xoise Input 

EO?rar M. Vlllchur, Acoustic Research, 
Inc. 

Lonfiilfudhial Frleflonal Vlbrnflou in 
^inf^nefie Tape Reuordlnu' 

Robert Schwartz^ IT. S. Naval Material 

T^ab oratory. 
Controlled Ilnrkhauseu Effect for Audio 
Appllcatlon.s 

John Wiegand. 
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In either kit or wired form, the new 
Dynakit Stereo Preanip represents 
both the finest quality and the finest 
value available. It utilizes the basic 
circuitry of the famous Dynakit 
monophonic preamplifier without 
compromise of quality. This circuit 
has the lowest possible distortion, an 
absolute minimum of hum and noise, 
su p e r i o r f ran s i e n t respo ns e, a nd eve ry 
other attribute which can contribute 
to natural, satisfying sound quality. 

Dynakit*s basic philosophy of sim- 
plicity of layout and control action, 
along with impeccable performance, 
is well exemplified in the design. 
Every useful function is incorporated, 
but the operation of the unit is not 
complex since the controls are ar- 
ranged and identified in a functional 
manner. Operation of controls and 
switches is smooth, noise-freCj and 
non-interacting. The unit is a pleas- 
ure to asseiTible^ a pleasure to oper- 
ate^ and a pleasure to hear. 

It is not necessary to spend a lot of 
money to have the best sound avail- 
able. Dynakit equipment has no 
compromises in quality. It is de- 
signed to be the finest and to be used 
by those who are not satisfied with 
less than the best. We suggest that 
you listen to it at your Hi Fi dealer, 
or write for our brochure which 
gives complete specifications on all 
Dynakit high fidelity components. 



^ Best Performance 

Frequency response within 1 db 10 cps Io ^0 
kc. Dlilortran (ehKer IM or harmonic) iett than 
.05%. Response orrd dis tort ion unafFftded by 
s^tHngs of volunio conlroL Undistorlftd tquar* 
wovo perforrnonce domomlratoK oufilandlngly 
fine transient performance. Noiso and hum In- 
audible qI normal listening lavels. High gam 
permit! operation with Jowest level cortrldgsi^ 
(1 millivolt input gjvei 1 volt output on RIAA 
input.) 

^ Finest Quality Components 

1% tolerance componenti used m <.t\\\co\ 
equalizotion-determining circuits. Tana controf 
components motched to provide abt«lut*ty 
flat ro!pon» at cftntfir sotting^. Highest qual- 
ity pfa&t/c molded capacitors, low noTt« resis- 
tors, con^ervolively operated eleclrolytfcA, 
ploted chassis and hardware, oil lead to long 
life with unchanging specif] cot ions. One year 
guarantee on all parts. 

^ Greater Flexibility 

7 stereo inputs (or M monophonic ones) pro- 
vide for all presenr ond futufo sources. "Spe- 
claT^ input provides option for special equoU- 
zotton charocteriiticA. Provision for Jape head, 
tope ployback amplifrer, and monitoririg tape 
recordings, Independani tone controls for Mch 
channel Exclusive Dyna "Blend" twitch to 
control stereo separation.. Unique feedback 
scratch filter tatces out the Kosh ond looves In 
the muiic. Rear ponol ac outjats onabU 
switching other components With preomp on- 
off iwltch. Self-powered (with dc heater 
supply) permits use with any amplifiers. 

-A* Outstanding Appearance 

Choicfi of hone whit* or charcoal brown tex- 
tured finish cover. Solid brass, etched fronf 
ponoK Designed by Rooul lbargufin> prominent 
industrial stylist, Raqutres only 13" by 3%" 
panel space and can bo readlty mounted on 
any thick rvoss of panel wJth convenient PM'3 
auxiliary mounting kit. 

^ Easiest Assembly 

About 8 hour average assembly t1m»— from 
one-third to one-fourth that of other kits. As- 
sembly speeded by use of pre-assemblod 
printed circuit boards plux ultra-simpis and 
accessible layout of parts. Complete pictorial 
diagrams included plus step-by-step Instruc- 
tions so thot no technicol skiJI ii required. Also 
ovoilabte fully wired and individually testedL 





COMING: Tfie New DYNATUNER! 




DYNACO 


INC., 3916 POWELTON AVENUE, PHILA. 4. PA. 

CABLE ADDRESS: DYNACO. PHILA. 
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NEW PRODUCTS 



• H. Scott TM Tuner Kit, The Hrsl ku 
cvor inn. out by IL IT, ScolU the I.T-IO FiSl' 
tuner kit iTicoi"i>or;itcS ntany innovations 
which make it one of ihi^ he.Hl conceiVGtl 
F"Nr kits {(, U;ue. To stai-i wii.h, most nf 
I he inc^ihanioal components liavc been 



• 60-Watt AM-PM Receiver. The HrLVTiiark- 
ICardon Ko.t^tival II, model TA2C0, ifi n 
powcvfuJ f^tci'eo AM-P5r rpiceivcr which de- 
livers (;o watl.H fissontially Hat frOTii IS 
tc> 40,000 Ttie TA3^)0 wnp de^i£^'nod to 

AnhicVc the exceijlionnl ,soand of the Cit-i- 
tioji kit.'?. Til IK oiicoiiiimtjso.s The use of 
ii)aKwi^'o output ti'nnsforinoi^s and conserv- 
atively iTLk'd < ►III. put ttd>^";j<. In addition to 




niouni.t'd tAi \he faf^tory — iucludiu.i;- t]\t 
rn-ilicnl fi-ont end. The- n"(»nl c-ud 1?^ tlie 
woH-knovvn JL H. ^^eott silver-plated from 
eud, and is delivered both ]ire-aif;semblciJ 
and pre -aligned. Another inDovation is th<^ 
paokiu;^- \>oyL which is det?iE;'ned to be used 
as a poviable work tuble — at. the end of 
tJie day's ]abor tlie ho^ is .slniply closed 
ai^d pui away. All part:? are mounted on 
special board.s which are coordinated with 
the instruction Tuantial. The instruction 
manual i;* printed in full color so tliat re- 
si.stoi'.s^ and other color-coded components 
ai-e visually identified. All wh es nre color- 
coded, pve-cnt, pre-stvipped, and tinned. 
The .ilii?utnenl procedure tor tht? LT-IO is 
also innovation. Xo fipecial ecjulpment 
is required; the built-in tiniinj^ meter is 
n.*<ed in conjunction with a tool which is 
provided, Tbf; big'g'e.'^t innovation ot all 
the nicre i> 10 ii hours it takes to complet(> 
this kit — just long enough to lealize that 
you have nccomplislied something worth- 
win le. Fur complete detail*; contact II. II. 
.Scott. Inc., 3 11 Powdermill Road, Maj'- 
nard, Ma^^s. K-1 



• Thtee-Motor Tliree-Speed Tape Deck. 

Manufactured in England, the new Collavo 
tape deck is available as either a quartor- 
irack sitereo/mono recorder- reproducer or 
a,y a <[uar tor- track prerecorded tape re^- 
producev. The vecordcr-reprodueer cf^i- 
Jlg'nr^ni<ui incorporalo.^ .«;e])arat.e head^^ for 




erasin.c,', recordings, and nvoriitoring. Tlie 
3'eproducer model has one liead- Utilizin^^ 
throe motors, the taps deck handles tape 
at speeds of 1 S^l, and 1 Vz ips. Tl\e new 
Collaro tape deck handles real .sizes up to 
se^ven tnches (n diameter. Other features 
of thif? tape deck are band type brakes, 
full shleldinec on all inotorf?, six jacks for 
input and output circuits. Kockbar Cor- 
poration^ HDO Ilalstead Avenue, Mamaro- 
jieck, N. K-2 



the wait t5;iore<i runplirn^r, the TAi'iJ'.* in- 
cludes separate AM and KM surUnus, nud 
dual preriJiipniiL-r.'^ with .^iiflh^ien t oatr'ds 
for all neressai^v stereo f imet ion.<<. Iri- 
eluded are dual f rietion-L-lutch tone con- 
tnds; a hU.'Ud <'ontrol; nontonr, rumble, 
and ifci'atch liUers: ;i speakor pha.^iiiM' 
switch; and a hnidncs-s control. Also pn>- 
viOed are yeiiavate tuning eyes for A^f and 
FM, ' tliira-chanptl" amplifier output, and 
li headplione receptacle. For prices and 
leclmical data \v]-iie to Harman-Kardim 
Jnc.» Plain viLW, N. Y. K-3 

• H«adplione Series, Available in a variety 
of impedances, rlie Permoflnx UllH scries 
of binaural head)>hQneS achieve the full 
depth and picsenee available in binanr[Ll 
soxmd. The olo.st coupling of the carspeak- 
ors eliminate.^ tlic adverse faetor.<< of im- 
proper viiTim ae^jUHties and pi.ior speaker 
placemen t> Avaihil>le wiih 12./12, U"/!*^, 
:iOO/300, ftOfk/GOO, and 1 OK/ 1 OK ol^iM ear- 




pieceSj aiKl with se\'er:i] Ht>'U;s of t'lar- 
ensliions, the JDJIj> series is adnptablo to a 
wide variety of circuaistances. In addition 
various adapters are available which per- 
mit connecting' np lo four sets >'( head- 
phones to ore pro^^'rain iiource. I'or addi- 
tional technical information and prices 
write to Permohux Products Cn., Mi}i S^un 
Fcruandn lioiid, ^Weudalc, Calif, K-4 



• "10 novae" Speaker System* Ui liijing' 
joni^^cd air instead of the convenlioual 
itpea]:er diapliragm for Converting: OlCOtrl- 
iial pnlsiJtions ii»to sound, the "lonoyae" 
high-f re<(uency speakers are available 
either sepal ati ly or as i>a] t of a complete 
.^penki>r sysetm sucli as the DuK-20 full- 
range ^ivstem shown. Eased on tht^ work 
of Freurh phyjsicisi .Sigfried Kh/in some 
y^jixrs :Lgo, the DuKaiie Ci>! poiatitni dcvtd- 
nped the pi'iTjcipio to a practicai reality. 
Ib^art nf I lie. speaker is a fjmall open-end 
quartz celh no larsrer ihan ni& er£is*^r on a 
jienfil, in which air is com fined in si. cham- 
ber which narrows dou^i to a tiny aper- 
ture. Within tliis small space air molecules 
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are liomharded with a high-f re^njciu'iy, 
lu^'h-volJ.afce <rurient w}i vch Ivnocks^ sufh- 
<ie^it electrons free to ionize the air. The 
ionic cloud is iiiodulated by signals from 
Iho amplifier aT)d is then fed into .a small 
horn which deli^'cvs tlie^m efhcienlly to ihe 
room as sound waves. The ''louovae" has 
:l frequency range from S500 to ^0,000 ci>s. 
The JjnK-20 includes two midranere speak- 
ers and a 12-in. high-eoinpliancfe Uinifei^ h\ 
addition to the "Tonovac." DuKane Corpo- 
ration, St. Charles, 111, K-5 



• Ready-Built Component Cabinets. De- 
signed to house complete monoplionio or 
sterc'>i>honic systcnis^ the new lloath 
eanipment and ."Speaker cabinet.^ are com- 
pletely factory assembled. Styled to co- 
nrdinat** witli both modern and traditional 
decoi's^ the new cabinets are available in 




walnut or mahogany rnjishes--or unfin- 
ished. The CL-nt^/r cabinet^ model AE-20, 
lias room for all components except speak- 
er,*?. The speaker cabinets, nnodel AE-aO 
for r::-inch spe.jker^; and n^odel AE-40 for 
l.">-ineh i>i)cakerH, are designed to hlend 
with tlic center cabinet. Adaj>ter rings are 
provided foi' or 12- inch speakers and a 
port i.s provided for installation of :\ horu 
type iwec-ter. Instructions ai-o pr^^vidied to 
modify the tube -vented design in mateii 
any speaker resonance> ^^i-inch ,<^tock is 
\ised for all exterior panels and su,)»prir[SL 
solid woods fo]- edgings, furniture -.-crade 
veneei-s for front and side panels and 
whelvos. Heath Company, Bemon Harbor, 
Mii:lK K-6 



• 70-Wfi-tt Stereo Basic Aniplifleaf, Coji- 
servatively rated at watts pt-^r ehanuel, 
t]ie Ft.sher model SA-^OO-T? ste]eo|>honie 
aniViliHcr delivei s full rated output at les^ 
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i)mu i'fJ) por <":ent hrLimonic distortion, plus 
or tinrnvis 1 ah. Internioduiation distortion 
is tess thhu 0,1 per cent by CCIR (Eviro- 
poan) -strtiuUirrls, ami lesi* than 0.1 per cer\t 
by .SArPTE < ATrLO]'i(?,'Ln ) standards. JTuni 
HTid iM%i<^e :ire more thiin 100 db below I'ull 
v-ittod nuijjijt. Each channel lias conncic- 




tft^ns for louv, t;i;rht, and c^ixu-yon-ohm 
speak^j% rn-ud, in addition, termiiiiils (or 
addinj? :i r^^.sisior to n\uteh the spen,kor's 
reonnim^-iid^d d^imping' f Actor. A "center 
ohaiiner' oiii.])Ot jack it* provided. Also 
pj"ovidc-d ai'e two ii^piil jacks l"or catdi 
chfj^miel; one with unifoi'jin freqii^^ncy re- 
aipol]«e a^Jid the oilier witli controlled fre- 
qUi^Tiry r^spon r>e to assni"<i oplhniim per- 
i"ornmnci> when n.sing' elt^ot.ro.slsAt ic t^pcftk- 
evs. i^requeiioy response is 20 to 20,000 f:ps 
pluK or iijinn;^ 0.5 db. Controlled response 
is3 - 3 dlj 20,000 cp«. Controls include 
input kvc'l, a.c. balance, d.c. balance, hum 
b/ilani^i::, balance adjust, and bias. Fisher 
lUdio Corp., 2T-21 'l-^th Drive, I. C. 
N. V. K-7 



• New Manfnetic Ster«o Cartridg-e. Do- 

si^^td to trade ;d le.^s than two s'l^^nns 
Hlylu^ foi'cc. Ibis new magrnetic stci-eo 
oarti-id^'c, model J>MS-0OO, marks an aus- 
l)iciou;4 entry into tlie cartridge field by 
LTnitcd Audio Pfoducta. Tbe response 
rnnpro ^if l be ■i:)M.S-T»On is L>0-20,000 CPS phi.s 




$3995 

NOW... BUILD AN FM KIT 
THAT WORKS AS WELL AS 
FACTORY ALIGNED TUNERI 



or mnm^? ^> dh ; channel sepur^tiDn is 28 db 
'At lOOu cps. Ontput level per channel at 
1 ooO cpi^ is <* niv at 5 cm/srsc. According' 
t'v the conip^^ny, laboratory tests reveiil 
that the DMS-f'OO has good chatincl sepa- 
ration up to lo kc coupled with exceed- 
infily Kond symmetry of separa.tion. A 
direcT <Jn;(p-in Asttembly make^^ i.-hannin^ 
tbe stylus a siniple operation. Kor fuvtlicr 
information wi'ite to United Audio Pi^od- 
nets, l:i iStb HL, New York 3, N. Y. E-8 

• Belt-Driven, Two-Speed Turntable, Tlie 
new Fairfibild Model 44 0 features 2-spced 
nperaiion f32V{i and 45 rpm) fi'Om a single 
bp It dri^■e plus a ''S])eed Sentinel" conlrnl 
that varies turntable .si:>eed by ±1V{;%. 
Speed change-: is effected by a 'Tnig'er" sys- 
leii^ ivbidi controls the placement of the 




NEW) Kit-Pak Containerl^ 
Opens to a self-contained 
work area you can use any- 
where. 

NEWI Part-Chart® 

Speeds your work. All parts 
are mounted on Kit-Pak cover 
in numerical sequence.' And 
every part meets H.H. Scott's 
tough te$t standards. 

NEW] Ez-A-Lign System® 

Requires no extra equipment. 
You align this tuner using the 
meter on the tuner itself! All 
needed alignment tools are 
included. 

NEWI Pre-Stripped, 
P re-Cut Wire 

Every piece of wire is included. 
And each piece is pre-cut to 
proper length, stripped and 
tinned. 

LT-10 Laboratory Tun^r 
Specifications 

« Usable (JHFM) sensitivity 2. 5;iV 
• Signal: noise ratio 60 db below 
100% mod. • Harmonic distor- 
tion 0.8% • Drift 0.02% • Fre- 
quency rosponse 30 cps — 15Kc 
± 1 db.(IHFM measurements are 
made only in the range 30-1 5,000 
cps. The LT-lO actually has far 
wider frequency range than 
shown here.) 



The ncAV LT-10 Tuner Kit will work as well 
as factory units, yet it can be aligned with- 
out expensive equipment. You align this 
tuner nsinfi' the meter on the tuner itself. 
All needed alignment^ tools are included. 
This is the first kit to use H. H. Scott's 
Wide-Band circuitry. This results in greater 
selectivity and sensitivity than possible 
with any other kit 6n the market. 

The exclusive H, H. Scott silver plated 
front end is completely pre-assembled and 
pre-aligned. All parts are mounted in se- 
quence of assembly. All wires are pre-cut 
to proper length and stripped. Parts such as 
tube sockets and terminal strips are already 
riveted to th6 chassis. Here's a kit that's 
fun to build, and that you'll be proud to own, 

* Prices ^Viphtlu hifther ivc^t of Jiockiea. Acccnsory 
ca^G extra. 



H.H SCOTT 



WORLD^S LEADING COMPONENT MANUFACTURER 

I ' ' 

i H.H. SCOTT INC., Ill Powdermill Rd., Maynard, Mass. 

j please send me FREE the following booklets: A-lO 

j □ Colorful nei^ 1961 catalog and hi ft guide, 

j □ Complete technical specification sheets on your nev; products, 

1 including your new CT IO Turrer Kil. 



Narne_ 



Addrc Si- 
City- 



,Zone_ 



[ ExpoM: Tele^d Inlern^ticn^t CorpQ^ation, IE West 4Dth Street^ N. Y. C. 
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TOO BUSY 



to give up a few hours a year 
for a health checkup? 
Your best cancer insurance is 
a thorough checkup every year, 
and alertness to Cancer's 7 
Danger Signals. 
Learn how to guard yourself 
against cancer. Write to 
'^Cancer" in care of your 
local post office, or call your 
nearest office of • . • 

American Cancer Society 



boU. The "Speed Sciritini^r' iii3pHes d.c> U^ 
the motor wjiuUnfrs to control the rotn- 
tionnl HpeeU. Tlie entire a^^rsembly i« 
mounT<>d on ,1 <-h:innel fot^ ensy installii- 
tion. Kach Lvivtuahle La packed with its 
final inspection record m the foriii of 11 
sri\ph, Klliroldld Recording Equipment 
Corp., H)-[0 iritli T>ong tslr^n/l rity 

I, N'. Y. 



• New Reverl)©ia,tlon Unit, One of the 

firist i-evei'beiM,* (on in the component 

field, t]l^;^ new .Sar^^ent-Rayment Rever- 
h:ilroii is a conih nation veverbeviition n.nd 
echo unit fully oompaLiblc with all basic 
Amplifiers> The R(^vcn bnli on, by introduc- 
ing in yonr room the .nitine type of rever- 
beration produced by instruments in a 
concert hall, seemingly expands your room 




to concert hall .sisie. The Reverbafron con- 
sii^ts of two sections; an electronics sec- 
tion which selects the desired function 
and intensity, and a mechanical section 
nt{]i7Jn^ two d:<ilny line?^ Of <li.«tcrete pitcb 
driven by two ferrite rotors controlled by 
the electronic portion. The reverberation 
eftect is fully controllat}le in direction in- 
tensity. F'or additional information write 
to Sarf^ent-Rayment Company, E. I2th 

Street, Oakland. 1, Calif. K-10 



• 100- Watt Basic Stereo Anipllflei: Kit, In 

keeping with the current trend towards 
quality, the Lafayette KT-550 steieo am- 
plITicr kit achieves sound reptoducini^ 




capabllitletj far in ovceati of the audlblo 
range — d 0, - 1 db from 2 to 10(>,0Q(i ops. 
Utilizing' multiple feedback loi"?ps, tht KT- 
GfjO achieves extremely low distortion 
witlunit evidence of ringing or inrftahiliiy. 
Total harmonic distortion is les>= than 0.5 
per cent at 50 watts from 20 to 20.000 ops. 
Hum and noise are beiier than 00 db be- 
low 50 watts. Although rated at 70 watls, 
the 7 02 7 A output tubes are required to de- 
liver only 50 watts thus insuring- long 
tube life> Oih*^r features include telephone 
grade clcctt oly tics ; very high -[oalicy ca- 
pnr:ltovfi ; depoi^l t ed nneta.l-film, ^^l-i ss o.nVf\ 
resistors; two printed circuit b'^aicU^; and 
a step-by-step instruction manual with 
large pictorial type iUustration.s, The KT- 
550 is available in a factory wired vorftion 
(T^A-550), Lafayette Radio Cnrp., U>?-0,S 
Liberty Ave.. Jamaica 33, N. Y. 



A mediocre tube is like a mediocre musician! 




DOH'T SETTIE FOR MEDIOCRITY... USE GENERAL ELECTRIC HI-FI TUBESl 



GENERAL 




72 



ELECTRIC 

AUDIO • OCTOBER. I960 



www.americanradiohistorv.com- 



J 




NEW LITERATURE 

• Oockbar Corporation, fi50 Halstead 
Avenue, Mamaioncck, N. Y, has issued a 
new IC-pAffe Coodmaua Loudsspefiker cnta- 
lOGTUe entitled, 'For the di'scernmff li.s- 
tener." The booklet describes ghlcIi of (he 
Goodmans loudsp£>a,kcrs from tlie S-in. 
' Axiette'" up to the lii-iii, 'Audiom woof- 
ors> Enclosure phi-n.s* the Acousticnl Re- 
sistance Unit, and how to bxiild a vSystcm 
in stages arc also described. Free on re- 
quest. K-12 



• Motorola Seniicondiictor Products, SO 05 

East McDoweU Hoad> PhooTiix% Arizona. 
An RUroctive new 4-ec*lor brochure la 
available tlescribing the complete line of 
Motorola industt ial and military semicon- 
ductor products. The I2-pa$re bi ochure 
lists key specifications for g^ernianinm 
power transistors, audio and switching 
transistors, silicon and ffermanitm) ineaa 
tran.sistors, silicon rectifiers, and silicon 
zcner diodes. The booklet is free upon re- 
quest. K-13 



• Jonatlian Manufaoturtug' Co,, 720 JTi. 
Walnut Avenue, Fullerton, California has 
Just released their riew condensed cata- 
logue listing- ball-bearinp slide mecha- 
nisms. This 16-pa.ge catalog lists dimcn- 
□ionr;, mounting patterns^ and other 
descriptive information about ball-bearinjr 
slide mechanisms for electronic equip- 
ment cabinet chassis mounting. The Typo 
II shock blocks, used to prevent damaffing 
magnification of shock or vibration i.o 
slide-mounted elcctrcnic chassis and slide 
mechanisms, are also described. K-14 



« BynacOt Inc., 3912 Powelton Ave., Phila- 
delphia i, Pa. announces the availability 
of a 6-pafi^c brochure describing' its full 
line of h\sh fidelity component^. Inolnded 
are descriptions and technical specifica- 
tions of the Dynakit stereo and mono- 
phonic preamp and amplifier kits. In ad- 
dition thtre is a cuinpletw description, 
including- price, of the new Dynatuner FM 
tuner Kit. Other Dynaco hJ^h fidelity com- 
ponents described in this brochure are tlie 
Stereodyne II cartridge; TA-12 and the 
TA-16 Integrated arm: and i he Dynaco-O 
&, O ribbon microphones, Thif< bulletin is 
free on request, H-15 



• Vulcan Electric Co», 8S Holten Street, 
Danvers, Maas,, has announced two new 
catalogs: a 12-pafie catalog on soldering 
tools, and an S-page catalog on electric 
melting pots. The soldevLng tool catalog 
contains the latest prices aind descriptions 
of soldering irons, soldering pencils, safe- 
ty toolholders, solder pots, glue pots, and 
branding irons. The electric melting pot 
catalog describes the Vplcari line of elec- 
tric melting pol.g for solder, lead, glues 
and other compounds. Catalogs available 
on request from the company. The solder- 
ing tool catalog number is VG-250, the 
electric melting pot catalog number is 
VG-201-P. 



• Sliur© BrotJiors, Inc., 22 S Ifarticy Ave., 
Kvanston, 111. has available a new booklet 
on liow to select, play, and preserve rec- 
ords. The booklet is designed to ^simplify 
ihe building of a record collcctiop; to aid 
in the selection of phonograph eauipment; 
ind In guide in i)rescrvliig tlie 'fji st-play" 
quality of the reeordine:i>. Topics covered 
include ways to build a basic library, 
v-here to find reliable record reviews, the 
pros and cons of record clubs, and how to 
buy bargain records. Copies are available 
at 25 cents each by writing directly to the 
company. 
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KUT 



Model S-220 
12" arm 




STEREO TONEARM 

with superb new features for higher 
playback quality and installation ease: 



PLUS THESE EXTRA FEATURES... 

Acoustically isolated counterweight. 

Exclusive precision lew friction Sili- 
cone damped horizontal bearing — 
eliminates horizontal osclllalion. 

Exclusive gimbal assembly incorpo- 
rMes individual double sets of 5 ba[l, 
1 mm, bearings — provides freest 
lateral and vertical motion and as- 
sures perfect tracking. 

' Plus many other exclusive Rek-O-Kul 
features. 

Model S-260 IS" arm 34,95 net 

Extra Stereo Shell- 
Model PS'20L 5,95 

Still available- 
Model S-120. 12" arm Now 24.95 Net 
Model S-160.. 16" arm Now 27.95 net 



MICROPOISE DYNAMIC 
BALANCE CONTROL— By dialing 
the custiioned, spring-tension 
Microscope Balance Control, 
the arm is dynamically 
balanced and set for accurate 
stylus pressure: 

PERMANENTLY AHACHEO 
PLUG-IN CABLE— fully stiielded 
Single-jacket cable is anctiored 
to ttie arm — includes two 
color-coded plug-in leads, 
2 shields and a ^ound wire. 
No soldering] No hum 
problem 1 Fa^it, correct 
installation assured! 

FAST SINGLE-HOLE MOUNTING. 
Arm base mounts througti 
single hole by tightening 
of single locknuL 





Revolutionary autDmatic 
control accommodating the 
S-220 wiji $oon be announced! 




Rek-O-Kui Company, Ire, Oept.AlO 
38-19 108th SI., Carona 68, Y. 



Please send me free brochure: 
Name 



Address- 
Clty 




-2one_ 



-Slate- 



Export; Morhan Exporting Corp, 458 Broadwayj N. Y. 13. 
Canadd: Adas Radic», 50 Wingold Ave., Toronto 19. 



LIGHT LISTENING 

t h-rtm i)af/c S) 

ivide bjick4r*>p ior tlie refrain Eiiritr the 
foreg:roijiKl by tbe mnlo chorislora. Sid Jiaju1ir« 
Dioht-stra torn pjc res tbis study in depth per- 
ijpt-'CtiVf. 

Vicky AutJerj Vive Paris 

Capitol ST 10245 

TJii.^ I.*- a w lcome chiingo oi pnci>. Unlllu' 
the (ypi -al, low pilcbctl and linsky-vokcd 
KreiJ^'h cb;s rj ( OH^o, Vlolty Auti^r ti(?klcs the 
(Hir \vitb n i:oJ>si\iJiDr sovind tluit doean't cloy 
even In x)ifi hist stages of rh^i record. Purt of 
tb*i KGCroT: injiy lio in tLo work o£ the Pnrit; 
on^rii»'?^^'rs who iisanagod the. session. (This is 
ono of CiipiTor^ on-iho-t>prtl Jiiba iu their 
rupHipl-rtt-t ljr U orJ'l ,s/ 'n<>s. ) 

AIho on tiie dhTeront sldo is t lie oho ice of 
tunes offirf-d by Mii^s An tier. An Irl^h ballad 
rubs sbonld«r<i w'n'n n Sidney Bncbet orisinal 
titled LUth' Fhjiccr. Metal rattles and Hh^cr 
cymbals build up r bc oriental at biosphere Of 
.1 <I ic H T ria t ivc* . .Sophisticated I. a 1 i n tempos 
.ire f'U/nd beiween stjc}] iiPexcpcctcd morsels 
us IV su in^' arrikngernent of Anton lUibinatcin'M 
Mc\oily y nnd a ballad In ihe modem stylo 
T^ith words nnd music by no less n cosmopolite 
thnn IClsa Maxvell. If you haven't i;one in 
for tljls soi ( of fiir^ in the pustj it iakcti only 
n few moments to aoijuirc a bistin;;j taste for 
M3idouiiH;?e]]t Ailticr'ii song .styling.^. 

Melachrino Strings: Bells Are Ringing 

RCA Victor LSP 2279 
Sammy Kayei BeJis Are Ringing 

Columbia CS 8247 

There fvr>v many ways to cover tlic tunes of 
n musical that Vu\3 triivebul from UroAdWiiy 
to the local movie house. Nlclachrino takes 
eare of tli/^ listener seekinir ft subde reminder 
of t}ie hit song-K hi the Jule Slyne score> 



Grocive for groove, there's' a bit more glamour 
Jiiid tlncsae in ilieac arr;in;renient.s than thoi>e 
uMCrt by the pit band in the nrlj;inal Broad- 
way ciist recording. 

The Sanwny Kaye alimm of dance ftrran.^e- 
ments Is worthy of men t inn if only to lu'lp 
explain to the present ;:e]icr:jtiiin what fiovl 
of Bwoetnefia s^oino hands indulged in durin;: 
the thirtipK. Very little has chaniiied in tin? 
liom:>y Kaye ^stj-le wliteb someone o^i^e de 
serliicd a>s tiie aromn of Mom's apple i>je trann- 
Intcd i"to nui^iOy Stereo sii^rvcf; lo em|ihasi/e 
the cinnamon. 

This is the Hollywood Bowl 

Capitol SABO £496 

It won hi take several visits to the HoUy- 
wood IjOwI to aceunmlatc all rhe mn^ient 
froth Ciipitol has i^atiiered in this deJiUe two 
record alijiim. Dravjuir upon n imcl^lng of 
(lilrty allnims rulca>:cd yimjc by tin' 

I'OVfl Opchestrn, ^;evenieen unre-hrin;,' f;ivor- 
ites iu the Po[>ji repertoire iuive bei^n ^eleeied 
and brou^lit np to dr^(e in brand mnv ^;tei'eo 
pressings. Cninien Drni;on. Felix Slntkin, tmd 
Alfred N'eu man take turns on the podium> 
Leonard Ponnario stars at the keyboard In 
movLc-ba.'ccd piano "ccinrerto-^" by Adilinsi'l! 
and Koxsa. A const leaf liviMie.ss variei* CiMi 
xlde.-ably within the span of six years covered 
in thiri release. At its b» the stereo lllnsion 
li? liniited to the Homewhat rigid exeiremcnt 
of fi large studio. While no one ^^xpects to 
lieav a Capitol recording oC an actual open-air 
perf-»nnanec on (be Stage of the HolJywood 
I'ow], I may not be alone in hoping tliMt 
facilities n)ay someday be found on the West 
Coast that \vill ensure greater ftcoustlcal fre^-- 
do]n in future stereo sex.siouiii of this norjually 
Vi ]-e e z c ■ s w (? p I. o re h e s t ra ► 

Roger Roger: Invitation To Paris 

Everest SDBR 1093 

A few 7)1 ore recordings such o.*^ (ini> 
and the dual-nanved M. Uoicer nvjiy l>efx>mc h\ 
this ct'untry the fixture he ah'oady is In 



Prance. Vbeu Everest, in an elfurt to rounti 
out its catalog, surveyed the light nm sic scene 
in Paris, it wasn't too ditlieuit to spot an 
orchestra leader wJio liad written music for 
t^onie tiv'e hundred filni^. The authentic ar- 
rangemenis feature a /jrsc-rate nccordl<mbC 
who paces the suings of the or(rheatrii la 
pleasant ricji such AlatlemoUcllc de Parity 
Some of These Vnya and a version of She /feci' 
Htirrtil Polka that spoits a I'reEith aecenr. 
The amount of eclio introdnced follows the 
fairly common Frencli practice. li Is notice:- 
aide oidy at thi; end of eae}i selection. 

Jane Morgan: Ballads of Lady Jane 

Kapp KS 3191 

I\dk ballads such as Molly Malvue^ Grcen- 
hIcckcs, and l''i)0(f]h Potjf}}i Deu^ are served 
here as a dessert course. The medium is the 
whip[ied-eream voice of Jane Morgan. The 
.Tack Mlliott arrangements take advantage of 
>rif<s Morgan'^ innocence in nuittct^ dealing 
wKh histrionic ability and slieS;; histrad the 
^iniight forward appeal of a voice that ii* "no 
of the easiest to mike in the Imslness, The 
orchestral liackfe'ronnds Are dis* reet and fSavor- 
some. If yon don t objeef to I he idea of folb 
^^ongs sung in evening; cloflics. tlii^ could bt* 
yiMir dish of (ei. 

Robert Shaw Chorale: A Chorus of Love 

RCA Victor LSC 2402 

The smfiotbly-meshing seeiiony; oi the Rob- 
ert Shaw male chorus nontinuo T(.' confound 
less formal glee clubs: with the agility of 
their serenades to (lie ladies. Of course. Ilie 
Shawm en have been doing rbiii sort of thing 
for some time now in si?ialde hatch of re- 
cordings. lOven the title of ibe latest album 
is shuih^r to one of their earlier collections 
called "With I ovo Kroni a Chorus." Tradi- 
lional love songs from Germany. Italy. Spain. 
Fronre, Scotland, and Ireland tend to over- 
shadow the three American tunes. Tlic hii;h- 
lii^ht of the album is the bouncy Czech drlnK* 
ins fon£?, ^iodole Jhitupti. JfSl 




IS THIS THE WORLD'S FINEST? 

Merely to [ist its features and detail its spccifjcatiors, without 
the use of a single superlative, takes four pages. The men who 
use NAGRA will give you the answer in one word: fNCOf/ PARABLE! 
Highlights: Completely portable and self powered, yet NAGfiA rivals 
the finest rackmoiirted studio equiprncnt / Wow 3od flutter :r0.15% 
peak-to-peak at MAS professional speeds fall products measured) / 
Speed constenl v;ithin 0.2% at temperatures from — 12''F to 
/ Response 30 to 15.000 cps ±2 dB / Weighted signal-to-noise ratio 
better than 60 dB / Speeds 15, 7 5 aad 3.75 ips / NAB and CCtR 
equaJizatrons / V/ired and wireless mikes I Provision for condenser- 
mike prean^p-power■supply d-iven by stabilized internal lOV / Two 
mixing in^iuts, / Self start triggering by preset soLrncJ pressure 
levels / Twelve 1.5V flashlight batteries pov;er all functions / 
Provision for external AC and DC power supplies / Weighs 15 pounds 
and performs in any posidor. / Distinguished functional design and 
precision Swiss craftsmanship J Limited but steady supply at $1045. 



NAGRA lllli 





;n short, NAGRA lllb takes the 
studio beyond the power Imes. 
For the four pages of features 
and specifications that make it 
a standard in many audio labs, 
write or 'phone the USA agents: 
Electronic Applications. Inc., 
Stamford, Conn. / DA 5-1574, 
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Thb cOiiM bo done at Mio ucliuil pfsrfonii- 
aiice, 3jeCfis.>;ji i^y K3' an Giigiiiccv at the 
tape riuicljiiies wlio lind learnod tlie invisi- 
tjil cues; or it eoiiUl Ijc done iiUciUl ol" 
tiDie via a Iftpe copy th:it woitld incor 
ptvrale tlje propi^jr f.idcs. 

Tho other way was iiscd in the t;ise of 
tlio Fine ATt.H Quartet dcmO:i^sti alioii— the 
^'iiidui?" u'C'Te all-niiksical. I.o,, the plnycr?. 
thctiii^elv^;;? "jdaycd'' the t'adt:s_. at the out- 
do 01 recording' &fjSisioii, They chose their 
own 1 ral•r!^^ition points — sometinies in strnd- 
died fasiiiuJi. one instmincnt i^till playing 
loudlv and the- others softly^ so tltat thu 
inouiCnt of ch:j!i<jeovcr, f:oIlr>\vin<^ iinisital 
lines of tijoii;:ht. acl.aally wouhl come at 
diffei'fiat- poivjts for cj;icili ])l;n'Cr. In one 
apot in T<:}taikowshy Qnartet. tlic lirst 
yiolin pliiyr> a ^^oloJ recorded, to tlic accom- 
p.uiiniciil. 01' lite ottier three instruments^ 
live. 

There are onornious advan!:;iges to this 
system, as eon!}>a.Ted to the eleetronic i'adc 
thai wtndd at hrst soein the simpler nnethod. 

.Pirst^ the niusica.l-fade syatein puts the 
entire Jshow in the hands of the musicians. 
They do their own fading, tlicir own cuing, 
their o\vn trai)Mtiong^ witli niiTiininni hcljj 
from the engineering crew, wlio can coii- 
eent.Dite on their own erucilfil problems. 
(Not th;it tliey didn't kibitz and even join 
inten.siveiy into the di^CusKions with the 
ply yer.^; as 1.0 where the best points of tran- 
sition miijlit be — they did, aiid so did I. 
But ^vu did not take the Anal responsibil- 
ity. And ill tJie actual demonstration^ the 
eM<;iikeers were fi)dshed with their work_. 
once level !^ a:nd balnnee and the like imd 
heou e^itaMiHhj'd> Tliey just putihed the o^' 
button ajjd h.l 'ev rwn.) 

Second J tlie musical- fade sy.stem allows 
for a far Ut^s iKsticeable cue-sound, a lower 
volume level in the cne mnsic, than tlie 
eleetr(mie fade. The reason is simple. Dur- 
ing tiie Ma> pa>ssa^GS, the nimsieiany ploy 
tlie njiisi(' a! tJje lo\v<jst possible volume but 
i;e{fJclU:Chf — as to significant notes, bits of 
tunCj rhytlijiiSj ratljL^r than literally. 

Anybody knows that to get the drift of 
a well known piece you don't have to hear 
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take 
the controls- 
see why everythin 

a tape recorder should do 



the new 



VHER 

Stereo Record III 

does best! 




From the moment you hear its incomparable high fidelity performance — from the 
instant you realize the wide range of capabilities the versatile controls put at your 
command — you know that the Uher Stereo Record III is an exciting new experience 
in stereo tape recording. 

Here's what the Stereo Record III does . . . and why it does it best! 
High Fidelity Performance, Unsurpassed — Broad 40 to 20,000 cps frequency re- 
sponse; negligible wow and flutter OJ % ; high -55 db signal-to-noise ratio and con- 
stant speed hysteresis-synchronous motor assure the highest possible performance 
standards. 

Versatility, Unlimited— Sound-on-^ouridl Play back on one track, record on the other 
— simultaneously. It plays either 2 or 4-track pre-recorded tape, 4-tracks of mil 
tape, on a 7-inch reel, played at 1% ips provide more than 17 hours of play. The 
optional akustomat automatically operates the tape transport only when voice or 
program material reaches the microphone. The Stereo Record III is adaptable for 
synchronizing automatic slide projectors. 

Flexibility, Unequalled — Fool-proof and jam-proof controls provide individual 
adjustments of each channel: volume, tone, fade-in and fade-out, channel and 
speaker selection. Fingertip control of pause, stop, rewind, fast rewind, forward, fast 
forward, speed selections of 7Vi , 3^ , or VA ips^ and a recording safety Lock. Has an 
accurate digital cueing meter. 

Monitoring facilities, plus dual recording level indicators, simplify making stereo or 
mono recordings. High and low impedance inputs accommodate any type of program 
source. Outputs for external speakers and for direct connection to external high 
fidelity amplifiers are provided. Truly portable — weighs only 33 pounds. Complete 
with 2 Dynamic High Impedance Microphones, Amplifiers, Speakers and Carrying 
Case. $399.50 

FAMOUS UHER UNIVERSAL — High fidelity perform- 
ance — a most remarkable dictating/playback instru- 
ment — 3 speeds from 15/16 ips — voice activated — 
automatic continuous playback. With Remote Control 
Microphone, Carrying Case, Reel, Dust Cover. 

$299.95 plus f.e.t. 

Your dealer in vires you to take the controls of the exciting Uher Stereo Record III. 

For further details write: Dept. AlO, WARREN J. WEISS ASSOCIATES 
Sole U. S. Agents, 346 West 44th Street, New York 36. New York 
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all ot it, Sametiiiici? merely a tnint squC:U( 
or two of distant sound will tell you in a 
split 3eeoncl Uiut you're heniini^ so-iind-so 
tinie or sympJioiiy. A irnco of suggeistivc 
rbjtli ni, a single note placed just ri^jht, a 
faint piJ^zieato, is plenty to tell the experi- 
enced qiihitet exntitly wlievc tlioy ;iic in 
their own inusiio — espceiiiUy wlien tlic enos 
were played b}- thems^chos, 

Tims tlie musienl eucsij tl^on^yh nominally 
complete in all four parts, wcro played 
back muiuly with the idea of picldug up 
these fOlut, quickly-interpreted fragments. 
The nuitsieiaus did not need to hear tlie 
miLsie Its Ji whole — far from it. 

I tried t^tanding right on top of the 
quartet^ within in^ihes ot the first violin 
and viola, jnst to see liow the cue nnijiic 
sounded at that close range. Yes — occa- 



sionally I heard two cellos pUiying, or two 
first fiddlcifj but the reason wms directional 
rnther than because of loud volume. At 
that elosD rauji^c. the tivst violin was a.t my 
let't, at periiaps 60 degrees, whereas the 
first -fiddle taped so\ind cainc from the 
sponhor behind tlie .second violin, about lij 
dejrrcci to the left of straight ahead. Later^ 
I stood off to one side, and there I heard 
two eellos similarly from different angles. 

ICven under these extreme listening cir- 
(nuiistanees. I picked up Only an oecasionol 
note of tlie cue muHic as the live niusicinus 
piayed with it- (Wc tried out every piece 
0)1 the spot, ol" course, to see how it would 
work,) At ten or tifteen feet, in almo.st any 
direct ioiJ. the ;u)glcs closed in and tho dif- 
ferenccs iii direction between cued and live 
performauce became undetectible. The cue 



unisiic then was entirely iuaudiiblGj or in- 
distinguishable, at least J from its simul* 
taneous nnd much louder live counterpart. 

I'll grant that even though it ia indis- 
i in g u i sh a b le the c ue ui u sie is th ero a m d 
does form a portion of the audible sound. 
Total silence frorn the spoakers— were it 
not for the cueing problem — would be 
technically preferable. But under the eir- 
cuiuKtanees, it seemed to me that this cue 
music represented a, small factor among 
others that loomed far more important hi 
tlic quality of tlie actual souiid-matclii it* 
self^ between loudspeakers and actual 
stringed instruments. 

l^or example, the first several hours of 
recording were to no avail simply beciivise 
the mikes were set for the nou-directioual 
patiern. For roason.s not very clear to me 
this produced a recorded sound that sim- 
ply would not match up with the live Middle 
pound, no matter how much we (they^ I 
should say ! ) dickered with mike place- 
ment, instrument placementj playback 
equalization J and so on. Whciij fmally, the 
simple change to cardioid pickup was made, 
the sound changed instantly and we had a 
near-perfect match in no time at all. In 
other wordSj the microphone pickup pat- 
teruj on this occasion^ was a larger factor 
in the sound-match than the cue musie and 
loudspeakers put together. The cue music 
wholly failed to disguise the unmatched 
tone quality between these first record ingJi 
and the live music ^ the speakers and am- 
pli tiers merely passed on the mismavcii 
with "matchless fidelity'" — i.o. with a very 
excellent approximation ^ which is what we 
can now achieve iu the present state of the 
art. 

The Background 

I could write paragraphs about the hu- 
morous side-effects in this outdoor abstolute 
recording. There were the crickets and ths 
birds; the faithful neighbor who sat in kia 
ear at the turn of the road for a half houfj 
wain ting for a break in order to drive 
away from that place j the enormous shot- 
gun which the Boss unleushed into the 
maple trees to tell the bird.s to shut up— 
I got it on my portable recorder but prac- 
tically burst my ear drums, as well aj; nuy 
mikes. There was that sound of maple 
lea^'es in the wind, which i.s exactly like the 
sound of unwanted tape hiss and thereby 
sends enj^lneors into worrying fils. There 
was the constant confusion as the players 
and kibit7Qrs out on the lawn shouted to 
the engineers inside the house^ — for we 
couldn't tell when the shouts were on th*; 
tape and when they were live. Time and 
again wo answered a distant query from 
the house, only to find it was coming out 
0 1 th e lo u d sp 0 u k crs f rom a. tape made 
hours earlier. 

These sidc-cfifeets — ^the last-named — were 
indeed the sign leant indications of the ab- 
solute recording's unusual nature. Not only 
did the live music sound like the recorded 
— everything else did too. And as iu all 
absolute recordings, these could be plaveil 
absolutely' a)iywhcrc with complete 
realistic impariiality. No double liveuess, 
no hole-in-the-wall, no hollow echo.. Just 
sound, virtually the original sound. After 
a couple of hours I simply gave up trying 
to distinguish between recorded and live 
conversation, as well as Diuaie. My eyea 
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NOW RECORDS 
TRACK 
■ STEREO, 
TOO! 

• 4-Track Stereo Recorder 

• Mono or Sound-on-Sound Recorder 

• Plays 4-Track or 2-Track Slereo or 
Half Track and full Track Monaural 



^495 




Now! The amazing all-in-one professional recorder that made history 
with its modest price. ..yours in an improved 505-4 model which 
also records 4-track stereo. Compare the exciting features . . . found 
only in the finest instruments . . . the price is still $495 ! 

FEATHER TOUCH PUSH BUTTON OPERATION » 4 HEADS, INCLUDING SEPA- 
RATE 2-TRACK AND 4-TRACK PLAYBACK HEADS • 3 MOTORS, INCLUDING 
HYSTERESIS DRIVE • MECHAr^lCAL FLUTTER FILTER - DYNAMICALLY BAL- 
ANCED FLYWHEEL • INSTANT SOURCE/TAPE MONITORING ■ TWO 
RECORD/ PLAYBACK PREAMPLIFIERS • INSTANT START/STOP • AUTOMATIC 
CUT-OFF SWITCH - 33^-71/2 IPS SPEEDS • AUTOMATIC TAPE LIFTERS • 
TAPE LOCATION INDICATOR • SEPARATE MICROPHONE/LINE INPUTS, 
EACH CHANNEL - 



See fhe phenomenal 
CONCERTONE 505-4 
at your deafer. For 
name of your nearest 
deafer and descriptive 
brochure mail coupon. 
Dealer inquiries invited. 



M AMERICAN CONCERTONE, INC. 

^^r^ DAlSiO\ or ASTRO-SCIENCE CORPORATION 
™~ 9449 W. JeffoMon Blvd., Culver CHy, Calif. 
Alt: DepT. AUD IO 

Please send your iJliislrated brochure on new CONCERTONE 
505-4 STEREO RECORDER □ or the 505 2 TRACK RECORDER p 
and the name of nearest dcaJcr. 



Address- 
CJty 



_20Tie_ 



_Staie_ 
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'Sound was dean and unstrained' 



-HIRSCH-HOUCfC LABORATORIES, 
rigorous spectalisls f« audio equii>i',ieiit tt'Sf/fig, 
report ill HIGH FIDBLITY A 



told me one tiiiiig^ my ears anotlicr, aiul 
that WAS that. Quite fascinating. 

In ci dentally, the birds and maple leaves 
nnd tlie non-sprayed criekets (thouaanda 
of tliem) are not important in the finished 
recordings for two excellent reasons — and 
herewith aiiotlior odd argument Jfor the mu- 
sical fade enc. The background noise.g wore 
relatively low, >vhat with cardioid mikes 
placed right on top of the four stringed 
iuBtruments, But ^vhat really counts is that 
the hachground stays iuiih you in the dem- 
oustrationj because it ia never faded do^vn! 
It just goes on and on and it is back- 
ground both to the recorded and to the live 
sound. B^' the well known rule of nioiiotony, 
it is therefore entirely ignored by the 
listening ear. 

Fade that background in and Out in the 
demo and you'd hear every cricket for 
)uilcs around. 

• « -It- 
It may be noticed, in tl)ese many para- 
graphs, that I have said virtually Jiothing 
about the quality of the playback equip- 
ment that reproduced this very conviucing 
live- LVf.- re corded demonstration. >Jatch, the 
whole show was put on to help publicize 
its meritSj those of tlie speakers and those 
of the playback amplifiers and control sys- 
tem, both very well known. 

This, I'll admit is in part a matter of 
tact, for it is not my present business to 
plug this equipment — it pbig.s itselfj for 
liettcr or worsCj in actual demons t ration 
and many readers have heard it, or will, 
via these same recordings. 

I'xn mentioning no brands (though no- 
liody is being fooled) because it i.s my con- 
viction that tlie really significant thing, 
for me, was the acoustical and nxusical 
coordination that waa achieved via tlie 
principle of absolute recording. Without 
that^ no equipment on earth now or in 
f u ti li re ea a \y rod 1 1 ce rti u re th a n a lia p p en - 
.<;tance live vs- record Dd n^atch. 

] am sure that any leputaljle auipljlicr 
equipment, any good professional tape re- 
e 0 n le r — a 1 1 d ni any amateur ro Co rd c rs^ — 
eouid produce good results in this ahsolutc 
fashion. 

I am also sine that; it is now within the 
art of ape;tker building to reproduce sounds 
so ueaily "flat." that — jyiv^^yj the right uc- 
romp/myinff coyidiiioiis, nuiinly the absolntc 
recording— a creditable live vs. recorded 
match in sound can he achieved again ;ind 
again, with very Uttle left to illusion or 
imagination. 

The AB tciit in this extiemely special 
fonn is without any doubt The mo.<it litcval 
test of i^peakcr quality tliat can be devised 
via the ear alone, aside from sheer intui- 
tion. (Some people can just tcU when a 
speaker is good or bad^ and how or where.) 
I tliiuk that any speaker manufacturer 
now has it within his ability to produce 
this near-]jerfcct AB comparison whenever 
he wants to. 

I must admit, immediatclyj th:tt I am 
quite sure mau^' speakers now being uuinu- 
lactured will not pass the test^ unless w ith 
tiomc fancy jiggerings of jdaybaek curvi^s. 
Tlu^y ^rn the wnvse for it. But T certainly 
do not think that this particular company 
has any nionopoly on ideal speaker sound. 

XV'hat we need is more absolute record- 
in tj;s and more speakers that can reprodxice 
ihcm anywhere- — J^ist like lil'e. JE 




Write (or free iiiformatioii: Dcpt A, 3 5-54 36tli Street, Long Island City 6, NY 
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I ft the UnJtod States, 
Gotham Audio Corporatic 
-and only Sotham^distrlbute© 
the Nettmann li ne . . . soijnd 
S-tandard of the world! 
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GOTHAM AUDIO CORPORATION 

2W.46SU N.Y 36. N.Y. Teh CO 5-4111 
Formerly Gotham Audio Sales Co. Inc. 
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hi-fi 



send for the 1961 

Allied 

CATALOG 



SAVE MOST! Hero's your compl^^tc 
nioney-savinR jjuido to Hi-FK including 
protlucLt availnhlc only froni Ai>LT(:i>.Sce 
how you Kfiveon ourrcconmiendcd coin- 
pletc Stereo gyslenifi, Clioose from tlio 
world's largest stocks of famous-namti 
aiMijlifiL'^i;, tunyjti, L'lumKerK, an Linkers, 
©nclosurca, p<^i iod-styJe equiprncntcnlji- 
nets, tape recorders^ ^-icoesROi'icsi; sove 
most with KNicHT** deluxe comr>oneii(fl. 
Build your own — save ev/en moi'O with 
our oxcluftive Hi-Fi jvNKiiiT-KiTS*^^. Kor 
every ihlnfi in HUl-'i and Klec- 
, Ironies, ffct the FREE 4-14- 
pnge 1061 Ar.LTEn Catalop! 

ALLIED RADIO 




AUIED RADIO, Dept. 146-K 
ICON. Wosrern Ave., ChicogofiO, ill. 
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HAROLD LAWRENCE^^ 
Music Criticism in the Electronic Age 



fnr the uliiiuntc in soiiiul vcpvod jctiori 
represents a w;iy of lil'Oj has been the 
Initt of. eavloonist.s for over a decade. One 
recurring the)ue pictnro.s liiiu suvronuded 
!)y titc fauna and flora oi! his eloetronic 
v/orld: amplifiers^ loudspeakers, eablcSj and 
HO on. A reeord revolves on the tuvntahlo, 
l)ut 3I10 .speaker sysl.cin is silent — our hero 
is pccriTig: intently afc the osc^illoseopL'. 

A variation of this tiieme has been re- 
ported in IvUfisia where engineers have in- 
vented :in elcetromfi device for tcstin<^ 
singers; without hearing them sinj^. A:icord- 
ing to the ^Nroscow !Radio aTinounecnicnt, 
"The sound frequencies nu^kiii^ the 
voice appear on /ilin in tlie fnrni of lines 
nl" diJYcrent length. (Tliis makes it) pos- 
i<ilj]e to deterininc whetlier n siuger has a 
voice of professional ealiliro without uc- 
tuall}' hearin^^ it." 

Ill its role as a music eritiii. the IJussian 
inachino is unique, altihongh the process of 
■'leading;:'' sound is a familiar one to on- 
gincers iu many fields. Graphic rcpresoi- 
tation of sound hatJ been a valuable aid 
in analyzing a variety ef sonic subjects^ 
ranging from bird eiiils to human s^)eech. 
The audio SpCCtro^:raph^ for cx-'Jmplo^ ro- 
\"cals inteusit}'. pitchy time and harmonic 
content of bird songs— a boon to taxon- 
orni*?ts ^^']\o can now pin|>oint the geo- 
j^- rap hie origin of a bird after a elose 
(>xai)iination of its audio graph. I-l the 
movie laboratories^ where sight and sound 
.'jynchroniy-ation is a vital matter, film edi- 
tors have been utilising visual sound rog- 
istral.ion for years. One method of inscrib- 
ing^ sound waves, a cinematic counterpart 
of the etcher's tochniquCj uses a 3tyhis 
treated with a dry eheniical designed to 
react with cJyemicals in the film eoatiitg. 
(We have heard of this technique, but 
hme mir /louhis. Shoic ua! Ti]D.) The scien- 
tists at Oell Laboratories opened a mw 
avenue of approacli in the held of sound - 
writing. (>oin^ beyond the boundaries of 
Hat frraphs and riblions,, they have emergerl 
with a forin of visible sound tluvt can h;git- 
imato]\' be called "sf^crco/' which, rro-n ih'^ 
Greek ■'stereos," means "solid." In an ej'- 
fort :.o improve the use of telephone co;ixial 
cables, Bell's engineers have transformed 
s])eGcIi into solid sound. The three-dimon- 
.^ioiial modets of words which they liavo 
conytruflted rescniblci icebergs in whose 
peaks an<i valleys the coniponents of the 
iinniiin voice can be studied. 

In the world of music, many aspects of 
per forma nee tcclniiqucs can be placed un- 
der sonic 7nicroscope using similar tools 
)iud methodic. Three basic elements of vocal 
production — breath control, vibrato and 
intenKLty — arc clearly perceived on the VU 
meter. One of the tests of a singer is his 
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ability to rise gradually from //hmrsfiium 
to a forte. Whether tl.e swell is nvide in 
fast or slow tcmpOj it should ha\'C the 
smooth, uninterrupted flow of a gull 
spreading wide its wings in flight. Throug^h 
the X-ray picture of the VU jn«^ier, this is 
Oi^posed with absolute clarity. A poorly 
lannched tone will be seen to lo?£0 its mo- 
nientnui nnd falter a dccil.icl nr two in 
mid-flight before reaching its ap-^'t. Sind- 
lorly, a headlong rush from pp io Jf wiEl 
show up on the meter as a violent, jerky 
motion. If the singer has, sny, a sustaine<i 
note at the dyimtnic peak, the needle may 
react in two ways: a i <:le n d e r r a t.i c 
oscillation would mark the prescnee of n.n 
e;:cessive vibrato, better known a§ 
blCj" whose span could encompass over 
four decibels; a narrow and stejidy qniver 
v/ould indicate the singsr lias the uMi^ well 
under eontrol. The dynamic plan of a per- 
formance may also be charted, pm^idi.-d^ 
of eourscj that a careful level check pre- 
cedes the (est. When the dramatic and 
volume peaks of a song correspond, wc can 
observe how some singers s^jnander thoSv 
opportunities for scoring powerful effects 
by shooting the works on sever^^l earlier 
minor climaxes. 

Let it be said at once that lr;vei indica- 
tions for voices are often extremely de- 
ceptive. Certain sopranos set tlie needles 
back on their pins at the slightest provoca- 
tion, giving the meter-watcher the impress- 
sion that groat bursts of tone are being 
sltot out of the singer's tlirout, when in 
reality nothing much is happening dyiuimi- 
cally. In a sOprano-bass duet, for example, 
the male voice may be ".ouder to our naked 
ears, but the soprano will rr^gister jicak 
levels with phenomenal ease, wliile ^onml- 
ing much softer. 

Although the VIJ meter can tell us some- 
thing about breath control and stcadine^f^ 
of tone, there is another more reliaide 
means of examining musical performances 
short of naked-ear listening. Ynr this we 
must return to the origir.al recording played 
at half speed; that is, at an octave 
below normal pitch. If you can endure the 
ludicrous effect on singer's voices (half- 
spccd tenors vividly recall Bert L^hr^s un- 
forgettable routines) you may discover 
some intercBsting f.acts. An ardent believer 
in half-spec-d musical detection is .'Ian 
Hole man, pianist and author (Th^ Lt^gof'jj 
of Oiopijh)^ wlio has auditioned ov^-r 
■78-rpni piano discs at half spccdj normal 
speed, and repeatedly. iLolcman aims to 
publish a huge study ot tweniieth-emitury 
keyboard technique and pedagogies. He 
claims that finger technicjue is based on 
four elements which can be ev;duated on 
a scientific basis. They are accuracy, quau- 
tityj speed, and sj-mmecvy. The first three 
arc self-explanatory, ' At half speed/' Hole- 
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man *'yon can detect te<:.liiu(;?il fail- 

ings that pJJ!?s ri<^ht by ynnr erns^ in ordi- 
nary' perforjiiaiitc."' An tlectroni(r eouutinj/ 
ctevice ajid n metro nonic li audio quniitily 
and ypecd. T'^iiiilUyj ;td/itioiis in speed 
aiid iiitcn<;iiy in rnpid passages aie ln-oii<:}il 
to aural view \vitli imeomfortaUlo clarity. 

Under fcho sonic nia<;jnii'yii\<^ glass, no 
Artijit is safe. At bost he is Us.'i- uiievoii and 
lesa iuaccuiaie than the others. No one ^vill 
dispnte the fact that the "s;h>w look" ean 
help the student anjily^e his owti technical 
i^horteomings and can pnkvido the tape edi- 
tor u'itU a uscsful guide in isolatiiJg blem- 
ishes, hut a nnisiciaii with sensitive cart; 
enii <di;tse dawn nearly a.s many notes with- 
out the beiiGfit of repeated heai ii^^^s at halt* 
speeds As for those that; pa.ss him by, do 
they really matter? We all know that fcho 
world's giGJitest pianiijt.q have boon known 
10 drop a few notes — aTid at every reeitalj 
too — buC \vc are concerned with expression 
and over-all technical jna.stery, not "wilh 
ae<ddents. 

The Russian macbino test diifors fioin 
the above n^ethods in one bnporlnnt re- 
spects ii^ re.snlts provide the exclusive 
basis of ji defbiifcivG opinion^ without vefei- 
eace to the original pcrl'onnanee. For the 
music Clitic who has to attend move than 
his share of debut rccifcahs^ this could be a 
godsend, saving him many hours Of painful 
listening. Sitting quietly in his ollice, lie 
could await the filmed verdict after the 
rtrst piece ou tJie program. It the art;ist, 
passes the test^ then the critic will have to 
make a dash to the hall. If, on the other 
liajid, the machine's graph indicates that- 
thc performer is manifestly un/it for a eon^ 
eert career, the critic need not bother to 
attend. {Or maybe we won't need Uie 
critic. Ei>.) ^ 



AUDIOCLINIC 

(from page ^/) 

ot tlie recording amplifier. Tf this proves 
to be the i'.;ise^ you will need to put some 
kind oi attenuating network in the inike 
line in order to keep the sign;il from eang- 
jng this troulde. It is also po.sslble that the 
i\i a X i m u n t j i e in i j ss i ble ree 0 rd i n g le vel i s 
adjusted too iii^h. Tn other words, the re- 
cording jndieator i.s reading too low, ^Many 
tape recorders make this indicator reading 
adju.stabie. 

The frequency test record probably con- 
lained no transient or dissonant material 
whicii would show np as audible distortion 
to a greater degree than does a sine wave 
signal. 

Try recording the .same material^ or 
piano mnsic, 10 db lower than the indicated 
Tn.'ixininni. You will not be able to check 
distortion from the microphone, but you 
can check distortion in the tape jjystein by 
standard methods. If you arc iinfaniiliar 
witi] the techjiiques needed to make 9ueh 
n ie:i ^ u ic me n f Sj refer to April .i n d ^ [ ay , 
1900, installments; of AuDiocLTN^rc 

If the recording axnplifier is relatively 
free from distortion, it may be that you 
do not have sufficictit hia.s. Lack of bias 
would result in n. reduction in the maximum 
level whi(di con hi be put on the tape^ and 
the quality of the program would suilfer. 
Many ta])0 much in ok contain provisions for 
bias adju^;tnient, JE 
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NESf/AMINY ELECTRONIC CORE, 
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Dynamic Air Coupling , 




MINSTfilL 



...the remarkable principle 
that has made the 

Minstrel the most 

taJked about speaker in its (leld... 




-has now been improved and refined for 



LA SCALA 

Infest iji 1, //. M nnuf ncturiiig CoJnpany*8 superb 
line of Hi-Fi Speakers 



Dynamic Air coupling, achieved 
through the use of the patent- 
ed "AIR TRANSFORMER, " is a 
brilliant new development in 
the science of soiJnd> The A1R 
TRANSFORMER not only matches 
the iinpedance of tf-e speaker 
to the amplifier, tiut also 
matches the impedance of the enclosure to the room. 

The result is dear, smooth, undistorled res[}onse from 50 to 15,000 cps--"SDund (which) from Auch 
a small speaker is hard to believe/'— Audio Magaime. "Music tfmbres reproduced with a high degree 
of accuracy . . . excellent reproduction of the human voice-string tone and percussion very well handled 
, . > very few systems handle brasses and woodwinds with equal authority>"-High Fidelity. "Double 
basses, drums, and even organ pedal audible with considerable authority throughout their musical 
range. "-Audiocraft. 

Size: 9" I X IB" wide; Power: 10 watts continuous fiMS; Response: 50 to 15,000 cpS; tf^Tciency: 7% 
rtieasured, with 3 octaves of white notse; Impedance: 4 ohms. 

MINSTREL; hardwood finishes-walnut, mahogany, blond: $59,95, 
LA SCALA: genuine hardwoods-walnu^ mahogany, blond: $34.95. 

I, H. [MFG. CO.. INC. 

Subsidiary of Industrial Electronic Hardware Corp. 
121 Greene St., New York 12, K. Y. 

E)fpOrt: Roburn Agencies, 431 Greenwich St^> N. Y. i3 ■ Canada: Active Radio & TV, 58 Spadina Ave.> Toronto 




The First Book of its Kind-No Other It! 



SOUND in the THEATRE 

by Haroid Bums-Meyer and Vincent Mallory 
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|othing Jike SOUND in the THEATRE 
has ever been pubJished, It is the first 
book (o set forth in authoritative detail what 
you can do with sound by electronic control, 
and how to do it whenever the source (singer, 
musician, speaker, etc.) and the audience are 
present together. The book develops the re- 
quirements for electronic sound control from 
the necessities of the performance, the char- 
acteristics of the audience (hearing and psy- 
choacoustics), and the way sound is modified 
by environment, hall> and scenery. Sound 
sources are considered for their susceptibility 
^ of control and need for it, and the many tech- 
niques for applying electronic sound control 
are described and illustrated in thirty-two spc- 
^ciiic problems. From these problems are dc- 

MAGAZINES, tNC>v 
Dept. 2 X 
Po»f OflFice Box 629 Nfl 
MIneola, New York ^ 



rivcd systems and equipment specifications. 
Complete procedures are given for: Planning, 
assembling, and testing sound control installa- 
lions— Articulaiing sound control with other 
elements of production— Rehearsals and per- 
formances - Operation and maintenance of 
sound control equipment. 

THE AUTHORS 

During tiie past thirty years, the authors have developed 
the technlQues of sound control in opera, open-air amphi- 
theatres, theatres on Broadviray, theatres on-the-road and 
off'Groadway, in concert halls and night clubs, in Holly^ 
wood and in the laboratory. Some of their techniques are 
used in broadcast and recording as well as in perform- 
ances where an audience is present. From their laboratory 
have cone notably successful applications of Sound con- 
trol to psychological warfare and psychological screening. 



1 bm enclosing my remiutina- for JIO CO 
Send my copy of 

SOUND in ihe THEATRE posipriid 

(No C^O.D., fill booka sent postpaid In U.S.A. 
and poBsessiftna, C&nfida, find Mexico. 
Add 50c for Forfiign orders.) 
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PICKUP 

{from page d4) 

decreased to A'^^ The ratio of tke re- 
sulting left cliaiinel signal to right chan- 
nel signal, instead of being unity, will be 

cos(45°-V^) 
cos(4r)'' + V^) 

la Fig. 9 this ratio is expressed in 
decibels sho^ving the unbalance resulting 
iioin a given angular displacement , 
U'hen we refer to Fig. 10, which gives 
the loealization of a sauiid source from 
two loudspeakers, we lian judge the ef- 
teets of a given amount of "unbalance. 
Foi'iimatcly, these effects are not impor- 
tant as the balance must be adjusted 
for a given listening position anyway; 
and compensation can be made at that 
I point for piekup uubalanee. However, 
some other effects of ineorreet piekup 
position are more serious. 

Let us examine the situation with 
signals which are not the same in both 
channels. In Fig. 11, A is the amplitude 
for the left channel only. The pickup is 
positioned V degrees too far to the right. 
Tlie resultant signal is A^, and the ratio 
of A to A' is readily obtained as l/eos V. 
This reduction in the amplitude of A 
is so slight as to be ineon sequent) ah A 
shift of 10 degrees tc the right causes 
only one-tenth decibel of signal loss in 
the left channel. However, this> misalign- 
ment has a far greater elteet on the 
channel separation and in a most mi- 
expected Y'ay ; the channel separation is 
decreased from left to right channel and 
increased from right to left channeh 

E.ef erring again to Fifj. 11, C is the 
crosstalk, or signal in the wrong chan- 
nel, which will be produced l>y a dis- 
placement o£ Y degrees when playing a 
( ft channel signal. 



C^asin 



AVC- 



cos 



The ratio AVC, the crosstalk ratioj is 
shown in Fig. 12 with reference to the 
angular displacemunt. Sinue C is in the 
same phase as the existing crosstalk m 
the system^ the effect is to make a poorer 
crosstalk relationship from left to right 
channel. 

However, if the angular displacement 
is referred to the opposite channel, the 
effect is different. For example, the ef- 
fect of a displacement to the right on 
Ihe right channel can he seen in Fig. 13. 
The crosstalk, is opposite in phase to 
the existing crosstalk. If, hypothetically, 
there is 20 db of crosstalk with accurate 
pickup positioning, an angular displaee- 
rnent of about 5 degrees to the right will 
theoretically eliminate all crosstalk from 
right to left channel, lioweverj the cross- 



talk from kft to right channel will be 
reduced from 20 db to about 14 db. It 
is obvious that a small tracking- error 
will cause an apparent lack of symmetry 
in the relative crosstalk between the two 
sides even if the pickup is perfectly bal- 
anced in this respect. 

The results of all of the above con- 
siderations have led to the desiign oi' a 
pickup and of a miitizcd arm and 
pickup. These are sliown in Fig. 14. The 
pickup is mechanically suitable for nsc 
in conventional arms, while the unitized 
assembly is designed to give i^^ood per- 
fonnauce at light pressures while mini- 
mizing the errors of displacement which 
wei'e discussed above. 

The arm is dynamically bain need in 
two planes, and stylus force U set with 
a small spring. This arrangement is 
not prone to groove jumping when 
jarred, a problem which gets to be im- 
portant when working Avith the 2 grnm 
force for which this assembly was in- 
tended. 

The arm is suspended in a special 
gyro 'S us pens ion with free nmning bear- 
ings. It is of aluminum tubing so as to 
achieve stiffness with low mass. It pivots 
freely in all directions and has a plug-in 
cartridge arrangement (although other 
brands of cartridges arc not intended to 
be used with it). 

The natural resonance of the system is 
at 20 cps and it is heavily damped so as 
not to influence frequency response, J^ig. 
15 gives the low frequency response as 
measured with RCA disc 12-5-71 played 
at slower speeds to get ex-tremc low fre- 
quency response. 

Summory 

A sot of general criteria v.' as listed. 
It Avas found that a design to meet ilmm 
must have a single moving element, it 
must be compkitely symmehical, and il 
must be properly oriented wilh respect 
to the record groove. 

A balanced push-pull arrangement 
with a closed magnetic structure was de- 
sigjicd. This was not a rework of a 
monophonie design but a fresh i\i\d un- 
inhibited approach w hich led to a patent - 
able unit of unique conrigmation and 
p cr f o r ma 1 ice s p ec i A c a ti on s . As can l:>e 
seen from the curves^ the frequency re- 
sponse and channel separation arc excel- 
lent. The output is in a convenient 
range — 7 millivolts per channel Avith a 
5 centimeter eut» The effective stylus 
mass and compliance are proporLion(^d 
so as to permit 2 gram tracking. Jlmu 
pickup is very low due to the balanced 
eoil constructions, the relatively low im- 
pedance, and the shielding efllcct of the 
magnetic liousing. The unit is small in 
size, light in weight, and physically able 
to be used in conventional professional 
find higli fidelity equipment. 




Is Your 
of Tung- 

Up To Date 7 



So far there have been ten issues in 
Tung-Sol's free monthly series of 
Tung-Sot Tips. Each one contains 
important technical information for 
servicemen who want to get more of 
the lucrative industrial electronics 
service busine^ss. If your library is 
not complete here is your oppor- 
tunity to bring it up to date. Or per- 
haps you have not yet subscribed to 
Tun^-Sol Tip.'^. If that's the ease 
this is the time to get your name on 
the mailing lint. The service is free, 
the only cost ifi the j^tamp you'll 
use to send us your name. New sub- 
scribers will get all back issues. 

T u n g-Sol T i p.<5 is edited to gi ve 
servicemen a broad understanding 
of electronic components and their 



use in indu.'^trial equipment. Every- 
thing from theory of operation to 
application, installation and main- 
tenance is covered. Tips is another 
of the many services which Tung- 
Sol offers to help servicemen expand 
their businesses. 

So if you are not yet on the mailing 
list or if you have missed out on any 
of the first issues get in touch with 
your Tuug-Sol distributor or write 
directly to Tung-Sol Electric Inc.,. 
Newark 4, N.J. 

Sahf^' O^rca: Allanla, Ga.; C ohimbiis, 
Ohio: (^uiveT City, Calif.; Dallas. Texus^: 
Dnwfir, Colo.: Dr^troil. Mick.; IrnnQtoa, 
jV. J.; Melrone Park, JR.: Newark, 
N. J.: Philadelphia, Pa.: ^^ealllc, Wa:ih. 
Canada: Toronto^ Ontario. 



These 10 Important Subjects Should Be 
In Your Tung-Sol Tips Library 



1. Semiconductor Rectifiers 

2. Gas-Filled Rectifiers 

3. Theory of Thyratron Operation 

4. Practical Applications of 
Thyratrons 

5. Photo-electric Theory and 
Operations 

6. AC Amplifiers 



7. Practical Applications of 
AC Amplifiers 

8. DC Amphfiers and Choppers 

9. Mobile Equipment 
Communications 

10. Il-Mcter Band Citizen's 
Communications 



Back copies are available, write for those you wnnt. 

Soon to be on its way to subscribers, No. 11 is devoted 

to DC Power Supplies, 

(S) TUNG-SOL 
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Circle 62A 




Hear these 
authentic recorcJinys 
of dramotk events 
from 



^The Amazing World of 
Short Wave Listening'' 

narraifid hy Alex Orfiifir, (todto-1V "Won on Ihe ' 

• President's voice ham outer space! 

• Acluol capture of a de^perale criminal! 

* Radio omoJeur of LihJe Amerit^o! 

* $k>p£ at vea . . » aircraft )n oction! 




S-38E 



$59.95 



3 ^Kort wave ba^d^ plus sicindard 
broadtait. Built-in spcokor^ Keocl- 
^et output. 



©hallicrafters 



DEPT. 32, CHICAGO 11, ILL. 

GiMi lk-[rn.'f( ■; Plciifif rUali by return ni:iil mv ro- 
cortlint; 7 /ir Ama:.ing H^o^hf oj Short W'^ace 
Llstcr^inf " 1 enclose 25 

name: 
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TRANSISTORIZED PREAMP 



([tfnn paf/e .21) 



ciuoncc of the iKolathi^r vcf^is^tors E,?^ ami 
H^a^ so that th^^ 11 nil .sboiikl work into 
nil ii^iptdnnc(; of at l<?ast 50,000 to 100,- 
000 oliin^^. i r i\ loally low output impod- 
anco is dos^ircd, and this mny often lie 
tlif^ case, ihe prosont tnitput.^ )^^ny f,iiui>ly 
be foUowod by tiiuittov-lollowois, one ior 
eadi eliannM, identical in dosi^ni to the 
or stages. Ffn- a typical installa- 
tion whri'c lonp: cable i uns arc not ncees- 
savy, tlic unit iy quite acceptable witbont 
additional eiaitter-followi rs, jind the 
treble loss and linni pickup will be negli- 
g-ihle. 

The pha><e-n'veisal leatnre, at? dis- 
eni^iied in part 1, jins been retained for 
se)>aT"atc tnatm^'nt. Tlie circuit is a 
"sspl it-load" or "'nnitcbcd-load'' pho.Sf^ 
splitter oi a eoufiyuratioiy which is coni- 
mon in vacuuni-tube powev aujpli Tiers. 
When this dreuit is inserted in okk 
channel just ahead of Q^. then tbe out- 
put at the collector of the reverscr cor- 
responds to an in^ erled .siij^nal with the 
same nnipliinde iia the input, and the 
output at the emitter is a Ki.!>nal identieal 
to the input. Tbe of this circnit is 
the same as that of the Qj stage, namely 
100,000 ohms. The dcsii^n of this reverser 
is identical to that of a «rronnded-enntter 
stage with a voltage gain of 1, taking 
into account tlic fact that the ccpuvalent 
load and unbypas^od emitter resistors 
change, depending upon which output is 
being u.scd. The operating point of Qg 
is : 

V,, = -10 vdc. 
/,. = -l.l ma. 

The section of S.2 whicli selects either out- 
put, is one deck of the power witch. 
Thus jS'^ is a 2-pole, 3 -position switch, 
and the three positions are: (1) OFF^ (2) 

ON', PHASi: NOHM.NL, and (3) OX, PUXi^K 
HKVFJtSKi). 

One additional feature bears a passing 
exam i n a ti on ; tbe 1 1 1 i rd - e h a n nel " on t- 
put. Because of the construction of tbe 
separation control i^..,^, there is always a 
signal availal)le which is the sum of t.lie 
signals in tlie two channels, and hence is 
monophoTi ic^ represen ti^ig t h o sound 
from tbe ^'middle." This .signal may be 
used to provide a "^pbantoin*' or third 
channel by tbe application of a third 
amplifier and speaker; however, the im- 
pedance at this point, is very high, and 
any loading of less than 1 mcguhm will 
reduce the sum-signal level and disrupt 
tbe operation of the separation contvoL 
Therefcire, if this third channel is to be 
used, it would be advisable to follow it 
wdth a very high input in:ipcdance emit- 
ter-follower av a cathode-f ollowcr, and 



to implement this, a scbematic of sueh 
an isolation amplifier is appended as 

The per forma nee of the high-level por- 
tion ol the control unit may now be tabii- 
latod: 

(A) 0-(lh Loudness contour: 
Frequency response flat ± 1 din from 

20 to 20,000 cps. 
Sensitivity 100 millivolts for 1 volt 
output. 

Tnterinodulation Distortion 0.6% for 

1 volt output. 
Harmonic distortion not measurable 

at 1 volt output. 
Xoise level more than G5 db. below 1 

volt output. 
(Til is noi.sc is characteristically below 

:]0 ep?.) 

(B) -oo db Loudnesii eon tony: 
IA)llows Fletcber-Munsen contour ± '^ 

db. 

All other applicable specilications are 
equalled, 

Construclion 

The circuitry of the antborV control 
unit was laid out on three 2% by l?% in. 
perforated bakelite resistor boardB; one 
channel on a board, except that the 



y t-^ov 




Fig. 6. 



L. 



Schematic of the control unit 
power supply. 

Pau'I'S List 

100 Lit", 50 V, elcetvolviif? 
lO-ina^ 75-PIV rectifier, so 

leiiium or silicon 
.^-niijp fu&c 

IM^ST relay, 2G-volt a.C. coil, 
3-anip contacts (Potter & 
Braniiield GA-llA) 

2i)-H, lo-ma choke (Staueor 
01515) 

ijOO ohms, 2-watlj potGriitio- 

meter, 10% 
TransfonTier, 26.5 voUs, 0»5 

,in>psf rn lord arson 21F27) 
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eqn;]l I station mtwoiki an J linuhioss-coii- 
tri>l (lomponeni^j nnd the out ire phase- 
I'tveisiil siiigOj were ])laccd on o tliird 
board. It is interesting to note tlint 
prinu^fl circuits would be ideal f'or this 
fipplir ntioiij imd could prohftbly l)c made 
n^m^f^ soriKj oi: tlio kits ^vluc■h arc pnss- 
ciitly available. The authoi-'s tlirce resis- 
tor boards were mounted inside n. 3 x 6 < 
7 iii, alunnmiuj chassis as shown in Fifj. 
4, With one ;i X 7 in. panel serving as the 
front and tiie other as the terminal panel^ 
Fi(/. 5. To aehieve ii professional-look in<: 
unit, a 3V-i>;7yo in. bra.ss front panel 
was added, ] ui)b(^d to a satin finish witli 
eroeu^ cloth and then steel wt>ol^ sprayed 
with Krylon clear pi as tie and then letter 
(locals added^ followed by about six more 
eoats of plastic spray until ilie surface 
was smooth over the dce^ils. Figure 1 
shows the finished appearance. The au- 
thor used n (a chined Dnral knobs to fui- 
ther enhance tlie appearance, but these 
are inordinately expensive to purchase, 
and any knob \vouild sufTiee. 

The i^ehensatie of a simple remote 
po^\'<^r stipply^ Fig. i\ is included ^vith- 
oufr Icnirthy explanation. The supply 
switcbed on and oJf by cO)itroUing the 
cnrrenr in tlie coil of relay K]j so that 
Ihrre is no 1 lo-volt a.e. power inside the 




Fig. 7. Optional isolalion amplifier for 
derived ^'third cfianr>eL" 

pAiCi'S LlS'l' 

Cm 0.22 Lit*, 100 V, iKipei 

Cuf ti S.;! |.if^ 2.'3 V. electrolytic 

Ctp, uf, 25 y, clectvolvtic 

li^i.Ji,, J 80k, 14 watt 

470k, V2 wfitt 
E^,. 18.000 ohms, Vj watt 

Tt^r 10,000 ohms, watt 

Hg^ 100k, potentiometer^ linear 

Jl^^ 220k, Vi watt 

27,000 ohni.s Vii watt 
7?«f 1 nicg, Ya watt 

Q^, PNP transistor, (GIi: 2N2G;j) 

(All resistors 10%) 

f'ontroi nnit at all. This supply w^ill fnr- 
iiish -^30 \i)]t.< d.e, at the total current 
drain of appi oximately 7 ma required 
for the coiitro] unit; Uu^ output voltage 
is adjustable by Tij, and the total ripple 
h quite low^ mcH below 1 luv rms. The 
Siiipply voltage (^iuild be obtained in any 
of a number of alternative ways, the 
{Continued ot\ page S$) 




The first compleie full range reproducer, so radically diUerent that it is 
classed as a musical instrument. Like a precious violin, the 81-Phonic 
Coupler is hand-crafted of selected woods - with the panel structure 
radiating bi-directionally (unlike the usual restricted "boxed-in" speakers) 
- reproducing [he full realm of sound with acoustic depth, fundamental 
lOJial purity and realism. The wafer-thin Bi-Phonic Coupler beautifully 
blends into ainy decor arrangement. 

ADVANCED ACOUSTICS CORPORATION 

391 Lakeside Avenue, Oronge, New Jersey 
A iubsiiiiary of Electronic Research Associates, Inc. 



In mahogany, 
oiled or lacQuer 

walnut $134.40 

Ebony base 

(optional) $7.50 



THE QUESTION: Do you know where you can find mformafion about 
the current artictes in magazines about microwav^s^ loudspeakers, television 
repairing, electronic musical instruments, traveling- wave tubes^ transistor 
amplifiers, oscilloscopes, or any other electronic subject? 

THE ANSWER: 

IecTroDeX 

PADIOriLE 

Not a new publication, but one which for over ten years ha^ served engineers, 
libraries, experimenters, researchers, hobbyists^ radio amateurs, radio and TV 
repairmen, and anyone else connected with radio or electronics. Covers radio, 
television, electronics^ and related subjects, and published bi-monthly as a 
cumulative index throughout the year^ with the last issue of the year an 
Annual which may be kept as a permanent record of all electronic periodical 
literature. 

LECTRODEX — the electronic magazine index — has been expanded to in- 
clude over twenty five publications in the radio and electronics fields. Sold 
by subscription only, $3,00 for one year, $5.50 for two years. Back Annuals 
are available for the years 1947, 1949, 1951, 1952, 1953, 1954, 1955. 
t956. 1957, 1958 and 1959 at $1.00 per Annual Postpaid. Order your 
subscription and Annuals today! ! 1 



RADIO MAGAZINES, INC. 



P.O. Box 629, 



Mineola, N. Y. 
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NEW/ 
No. 120 

THE 4th AUDIO ANTHOLOGY 

$2.95 Posifiatd 

ThU is tlie bjggcic Audio Anthology ever! 
Concerns 1 we^lch oi csicnciil higti 5<lelity 
know-how in 144 pages of complete arti- 
ciei by world-famous authors. 




^'thebest of AUDIO'' No. 124 

A tiGw compendium cff AUDIO knowledge* 

Here is a collection of the best of AUDIO-Thc AUDIOclmic 
by Joseph GiovaneUi.., noted audio engineer and the original 
high fidelity o/iwfr-/;^a/^'EQUlPMENT PROFILES edited by 
C. G. McProud... Editor of AUDIO. Here is a wealth of hi-li 
and .ludio information. Answers to the most important issues 
in high fidelity and a valuable reference on the performance of 
leading makes of high fidelity components. Volume I $2.00 
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the 



bookshelf 

A couvenient service to AUDIO 
' readers. Order your books 
leisurely hy mail—save time and 
travei we pay the postage. 



COO 



NEW! GrealesI Reference Work on Audio & Hi Fi No. 123 

"The AUDIO Cyclopedia" by Howard M. Tremaine 

l/p t0 the minute, mdudmp stereo! • ^^^^^ p«9«» 

^ ' ^ • 3400 fopics 



• 1600 illustrariont 

Here is one single volume w-jth the most comprehensive cov- 
erage of every ])hase of audio. Concise, accurate explanations 
of ail audio and hi fi subjects. More than 7 years in prepara- 
tion-thc most authoritative encyclopedic work with a unique 
quick reference system for instant rmswcrs to any question. A 
vital complete reference book for every audio engineer, lech- 
nician» and serious audiophile. $19:95 



No. 115 

McPROUD HIGH PlOEllTY OMNIBOOK 

Prtparcd and edited by C> G. McProud, 
publisher of Audio and noted authority 
and pioneer in tbe field of bigh fidelity. 
Contains a wealth of ideas, how to's, 
what to*s and when to's, written so 
plainly that bolh engineer and layman 
can appreciate its valuable context. 
Covers planning, problems with decora- 
tion, cabinets and building hi-fi fUTnt- 
ture. A perfect etiidc. $1.50 Postpaid. 



HANDBOOK OF SOUND REPRODUCTION No. 110 

by Edgar M. Villchur 

Right up to dale, a complete course on 
sound reproduction. Covers everything 
from the basic elements to individual 
chapters of each of the important 
components of a high fidelity system. 
Regularly $6.50 . . . offered for a limited 
time at only $3.75. 

SPECIAL! You pay onfy $2.75 forfhis w^^^mmi^^^mi 

book when you order W with pny other booli on this page. 





No. 112 

TAPE RECORDERS AND TAPE RECORDING 

by Harold D. Weiler 

A complete book on home recording by the author of 
High Fidelity Simplified, Easy to read and learn the 
techniques required for professional results with home 
recorders. Covers room acoustics, microphone tech- 
niques, sound effects, editing and splicing^ etc. Invalu- 
able to recording enthusiasts. Hard Cover $3.95. Paper 
Cover $2.95 Postpaid. 



OCTOBER 
SPECIAL) 


Snvc over 60% with thi^ collection of AUDIO books. 
3vd Audio Anthology ($2.50) 4th Audio Antholot^y 
(^t^'>.95) Mcl^roud Hiqh Fidelity Omnibook (^2J)0] 
best of AUDIO ($2.00) Tape Recorders & Tape 
Recoidins ($2.95) 


SAVE 


TOTAl VALUE OF ALL FIVE BOOKS $12.90 
Your cost ONLY S5,00 POSTPAID 


$7.90 


This offer expires October 31,1 960 
Good only on direct order to Publisher 
CIRCLE OS69 
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AUDIO Bookshelf 

RADIO MAGAZINES, INC., Dept. 69 
P.O. Box 629, Mineola, New York 

Please send me the books I have circled below. 1 am enclosing the 
full remittance of $ (No. C.O.D.) 

All U.S.A. and CANADIAN orders shipped postpaid. Add 5Qd for Foreign orders 
(sent at buyer*s risk). 

BOOKS: no T12 115 120 123 124 OS69 
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AIWA 



VM-17 Is the 
first product Intro- 
duced tn Japan as vari- 
able directional ribbon mUro- 
phone, successfully developed In 
coMoborotton with the Research 
Laboratory of the Japan Broad- 
casting Corporation (NHK). 
Most suited for Radio and 
TV ^^HB^ brood- 
cast-a^^^^HE fngs. 




VARIABLE 
RIBBON 



MICROPHONE 



FEATURES 

* The difference in ncfittilitiilu on ivcll as in 
fretjucncij respnn.te choTfjrli'rinlicn iu the 
front docit not arise accnrding to the change 
of the aeouittieal direetinn. 

* Excci> tiona lly excel Icn t rcvtif>riHa c hn rac i^r- 

' Tht: hum indt/ciioTj !,■» extreme/!/ minimized 

Mvifh the complete shielding. 
' /.ow frei^ueneij attenuation ehakc is huill-in^ 

* F'rtc fram mtnall shaeka or vibralionn icith a 
himipinfj ilevice. 

SPECIFICATIONS 

/. Type: Ribbon Microj>hone 

2. FreQueney RvstpoTXAe^ SO-I5.000 c/h ± S dli 

3. Impedanec: (iOO nhmit ± 1,000 cj^ 

iSivitch ui O pOKilion) 
J. Output f^vll: - 7.5 */« (O dli = IV/ fi bar 

I,Ot)0 e/s) at /J posit ion 
S. Afountinp Sereu>: 5 IB" 27 Thrcndt\ 
DircetioTtal 

CharaeierixLie : Variable Directional inon- 
Di rec tiati al^ uni- Oirec - 
tittnai (fi-DircctinnatJ 

7. Noinc J^evd: Jiclnin 30 dii 

S. Dimenttions: Dia. 2 318". Length 10 S/S", 

ivt. :i3i4 lbs. 

9. Cajic: Satin Chrome FinLth 

Cnmpletc ujith 9.10 feci card and built-in 
loia freQueneu aiUnuation choke switch. 



only vostrictioiis Ix ini^ th.it the I'ipplc 
inust not exceed 1 mv, nnd the ^^llpplY 
voltiigu niiLSit never exoeed -i- ii5 volts, ou I 
pain of i\ dam ii ^0(1 tvan^isfcov, Thc.sic le- 
qiibcMuents are ho slight that the voltage 
ooiikl be obtiiiiifid by a simple bleed<u- 
from the powei' supply of a pow(a- am- 
pKfior. or even from a battery, 

Tlie author's control unit bas been in 
operation for twelve months at the tin^e 
of writini^. and has performed entirely 
satii<f actor ily. There is a complete cih- 
soniiG of hum, hiss, or microphonics, and 
no audible di^;toi tioii. The oontrois have 
juj^tified the time spent in seleetin*; tbeni, 
in that the f^y-stem bas proved entirely 
satisfactory for both stereo pboiue and 
nyonoplumic applications. The over-aD 
cost of all parts, including ti^c powor 
supply described J was about $75, whicb 
is ecrtnijdy conjpinnble in price with tlie 
stereo preamplifier kits on the market — 
and there is no doubt that the kits conld 
be assGnd)lcd in quantity for a smaller 
price. Whatever the cost^ the conveni- 
ence of ii hi<j:h-perforni.ince control unit 
with only six knobs is one which cannot 
be boiight on the market, at any price. 



AIWA co.Lxv 

Ksnda, Chryntfa-ku, Toliyo. Japan 



EQUIPMENT PROFILE 

(from page 5G) 

nm quite JiOt^ nnd Iictg ag^^i^l t}ic cover 
avoids ui^densant, lnirj]s> Yoii eaa still 
sphish ice water on a pair of well licated 
J^L31:'s and pnt them out; of sjcrvke, but 
with the cover in place you are not likely to 
jLjet ]jurnt. 

With the ditTicult wirino^ clone in the 
form of the printed circiut with iiU the 
parts soldered in placo^ the entire con- 
struction time for the iSlaTk IV .should not 
be more than three honrs for the very new- 
est novice. The jnnplifiev is attractive aiul 
Konncl^ ^ood in listening tc^tf?. Tlic EL^-^l's 
are workiufj at a conservative 4:^0 volts in 
thi.s modiil, as eontrr\iitcd to as high as 'i7'> 
in ?ouic others^ und should therefore be 
capable of a long life. We are^ however, 
^ still using a 50 wait ^lark II with the 
I original EL34's in it for at least tlnee 
years — although not. continuonsly — and we 
have had no trouble what.soevor. Nor, Ave 
might add, with any other of the DynaUits. 

Since it appear^; that there are very few 
differences we oan measure helAveen good 
amplifiers of various desigUB and makes^ 
it wonld seem that there are some param- 
eters that we do noti know about^ because 
it ifl certain that while amplifiers may 
m-easiirtr almost identically^ they often 
sound mneh differeni. We can only sijy that 
the Mark IV sounds smoother on the low 
eiid than its predecessors^ bnt we t^annot 
measure the difference. 



EVEREST 



CUSSICALS NOW 




4-TRACK 

STEREO TAPE 



Conmonior.Ttion 
Syjnph, — 
Stephen Foster/ 

JeTon\e Kern 
American In 
Parjs/Rh;ip3ody 
Jn !i1uc — 
Steinberg 
Twin- P.'* k — 
TT 43-001 




• SchuberL — 
Synifih. Nf>> fi 
• Mozart — 
Symph^ No. 40 
I/Capolfl IxUflwig 
— Ixjndon 
fiympliony 
Orchestra 




• Stravinsky. 
Pctrouchka/ 
Rite Of Spring 
Goossens — 
London Symph, 
OrcK, — Twin- 
Pak " TT 43-002 



DeFalla — The 
a-Cornercd Hat 
-Tordft — London 
Symph. Oreh. 
Khac'Katiiriao — 
Gayne liallet 
Fisloulnri — 
lx>ndon Svinph. 
Orch. — l\vin- 
Pak— TT -13-003 



m uchbi 



AND THERE'S 
MORE 

Everest on 4-track 
stereo tape. For 
complete UST_ A- 
track catalog-write: 
1024 Ki/er Road. 
Sunnyvale, Calif. 

UNITED STEREO 
TAPES \^ 
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THE SMALLEST LOUDSPEAKER HAV 
ING VALID CLAIM TO FULL RANGE 
...WITH FfDELITY 

The 16 cubic feet of bass norn in the 
KlipSChORn i5 the lea$t size capabfe of full 
range with minimLm distortion. Eight lim£S 
that size would be reQuired if room comers 
were not utilized, ^ny smaller speaker, al any 
dfesign whate^^er, must necessarily s^ciiftce 
quality. 

Paul W. Klipsch's stubborn lefusal to com pro ■ 
mise with size in he design of the KLiPSCHORK 
\s one of the many reasons why it remains the 
felerence standard (or genuinely independent 
telling laboratoriBs. As a group of acoustic 
scientists at Bell Telephont laboratories re^ 
porUd recenily, "It is the best sound and best 
stereo we have e^^er tieatd," 

for literature on Kllpsch Speaker systems 
and 2 list q( published technical papers by Pai't 
\\. Klipscli. 

KLfPSCH AND ASSOCJATES. INC 
Post OfJjifl Bt: 95 • Hope, Arka/isaj 
Circle 86A 



ROBINS NEW MAGNETIC 
BULK TAPE ERASER fME-V?) 
U. L. Approved Lisf $33.00 

Be osiured of grdofly Improved 
racarditigs by removing completely 
recorded ana unwantdd sign a fx. 

Engineered to profe»!ona| broad- 
cast recording ifandards^ Robins 
ME-99 provides juporlor demagn^ 
fixing of fope by reducing ihe bach- 
ground noise levels of topes from 
3 (o 6 db below no/mar erase head 
laveli^ 

Makes old tapes with accumulated 
boclcground naius perform like new. 

Eaiy to operote^ if can damagn^- 
flife tape up to Vj." wide and reeli 
Up to 70V^" In diom. in a mooer of 
maments. Operates 1 1 0-120 volls 
cycle AC, 

Af Deaferi Everywhere? 
Sand for FREE catalog: 
Robins Induit/ias Carp, 
Flushing 54, N. Y. 
Alt.: Mist Rondo 



GIBSON 1 
GIRL* 



Please send free eafcildg tot 
Name „ 



Address 
Ciry 



Zone State , 

Circle 86B 



t 





Oct lO-li:— Xutiuiiui Klcctroiik-.^ Cnil^er- 
o,noe mid Exljil.ntion ; sponsorc/1 by Al'J'JT], 
ltliiuji>< fiistituto of! TL-chnoloj^y, 
Norf:}]\i'(i,s(('rii (-nivoraifcy^ rnifl UuivL-vsity 
ot' IHiiinis. Ilott.'] ShontwMt, (■]iicn;^o. 

Ori. i 1-M — Audio 1'^ngiitocvin^ f>rieiely 
Con>'Gnt]0]\ und KJiibit*;, Hold New 
Yo 'ktiv. Novv Vnvlc City. 

Ort. j 2-[i')— Cji5;idj]'.s Fiftli IiidHstry-Spon^ 
sored ni^jli FUlc^lity l^xpos'ttion ; SliGra- 
to)i-Mt.. :R[)y;il "JTotcl, ^rinitfonK P. Q., 
C'A njid:i. 

Fo.l). 2C-.\riir. 10(^1— Pucifu^ K]0(dn>ni(> 
T 1' : I d c S ] I \v ; G [■ ti a t. ^^" ix.rn Exh ib i I 
Cdiitcv, Ldx Aii^;(dos. 



INVENTIONS 

{(mm pdfj^ 46) 

osdyii^iyo. privilogo;^ tends rather to ob- 
sti'iK'L than to sii7i\uliiie invcntioiK It 
vxd'Atv.^ a ela^^s oil speculative sciiornei:< 
wdio itjiike it their husine^s to waUAi the 
iulviincin^ \vaves of improvements imrl 
irather its foam in the form of patented 
monopolies whieh enable them to by i\ 
heavy tax upon the ludustry of the conn- 
(ry without eontriluitini^' auy thing to the 
real advancement of the iirts. It embar- 
rasses the honest ]>nrsuit of business witli 
feavs and apprehensions of con coaled 
iiens and nnkimwn lia^Mlities to law<iuitri 
a 71 d V ex a t i ( ms a eeoii n ti n f < ) r p r o fi t 
made in g-ood faith/'"' 

■^►Atlantic T\^M-k<v Bradv, 107 U.S. 192, 
Ofttolx>r, 



LETTERS 

if row -paoe ()) 

who n-ill (diaaj^o over to ta^ic when thcy 
.SCO tlitf^c t'cittuves cin|dutHi7i?d i 

i.^loiity ot! iiuo nnisic on rncovdod t^ipcs. 
tiuiK^iior quality in tape iimsic. 
Kaso o£ Ujvciadlaj;^ I'eei-to-roeL 
A really s)iporior tape player wbiidi will 
.sell for the priee of a disc player. 

l^r[";nA]:i> Li-;w]^, Production itana<^CT. 
(■]];;pi::l J^ccord^s. 
Moitntain View, Calit'oruifK 
(jr/3 Ihhik there arc i^omc alroa(h}. Kn.) 



VOM SAM:: SiiA']»tly uycd Vitiufr U1'G2VI 
niifl cnmpatiblo ItPUIVU. V^^xah Hko wow. 
T<U>iUirul (n Jippoaviinre niul ftniot.ion. Tor 
Ktoroo Wi^o. vvllh worlf^s 80 or 9." dock, Orit;iii)il 
<"irtoiis> Vinth for :$ 1 2^,00 inniiininn. \Vri(f; 
r. A. Diis'.oii, (51 Lon^^hin St., Sprluj^lleld S. 
Mas^^. 



kr:OOUnfi AfADr., .my size f»r ^lpoc^^t- Sonrl 
inp& ;\\\ dotJiils, inid $^i.00 to Rox P-jiuk- 
Jiii 8(jnaio, N\ Y. 



POlt SAr>W : V-Al Tclcfunkon < nnilj-nsor 
tnjcrophonc, ^22o : AU.l Bpoakor fnijiho^j^^ny ). 
$00; Hcalh Ainlio AiiJilv/or, ?45 ; SP-2ir> 
Pilot 8t(>roo Pixnmp, $95 ; porr;il>lc PI-CORD 
transistovizoii battery (lriv<>ii tnpo recorder 
C i>0)in<lH> eompletc witli lifltioiy 
Oliari^rr, $105. All In e"^:cMlon^ oondiliou. 
.FAO HOI./ACA-V. 116 Wpsr 14 Str^^i't, X(Av 
York City. Oltop;on 0^7X37 



—CLASSIFIED— 

Ratc5i 10« per vrord per Insertion tor noncommeKlaf 
adfci^lsenienls: 25c per word for tomincrciat aitvc;- 
tIsemEnls. Rat05 sro net, and no tftscounts wilt be 
aIIqwciJ. CapV must tie ficcom^ani&d hy remrttanc? In 
fjll, and mu^l reach the fittw Vork otfiee by 
firjt of the mdnlh preceding tho dato of issue. 



1 1 1 G I r 1'^ 11 > i^: i: r r ^' s i^ r: a k k i :s [ : v. p a i i ili l> 

A.MritJ'J E SPMAKf JU S^liKVICK 
\V. 'Z:'A-a St., N'ew Yuri: U. X. V. 

L ir :j 481:; 



MNMOV pm:asant ^^I.:IiPla^^M^^■/ tjumi 

write rrs In lot 0 you tutioiiiiso ;iiiy lii-fl. Y^^u'il 
W yoli U II 1 1 sun; s;;lv hiii;?>. K^iy* Klee- 

ijHni<s. Lil^orTv Hi., Now York 6» N. 



WKITK for eonlidoTidal inonoy-fiavliiit t^rtce^^ 
Mil your lli-KidoUty ampMlier, tiint^rs, sponk- 
ers,' lapG j'ccoi[]crs. l]j]liv|^liiJii i|iJffTa1 tdn?: 
ohlv ; uo 'iitsUotTH. 0l:issifi^-'l J1l-F3 l'-Xf.:h:nij;<\ 
Ai:, 2Mr) ICiisr tviTith St., ISrookEyn X. V. 

SALT^: : 7S vpm rof ord lis^:^. 11)00^10^0. 
V\o(' lisr-;. Collortious bou;^ht. 1', 0. Box 
(AU), Vci'onii, X. .r. 



Low <|uot('s on ovoo'i hiJi;:. Ill Fi aii<l Sioivo 
tnpcy. UiU'j^ain UsL lIlPi» Uoslyii 4, l^u 



COMPONKMTS. rGeorcler>s, ii^i^ w}t..|rsiilie; 
<:ii(alou'iie. Cuintoji 125-N l':asi sSsli Ktrot't. 
Now Yr.rk Y. 



AMl'KX, COJU'^'icnjiG. Crown. .Mji£*no<]or*l. 
Noroloo, Pi OS to. L5o;;gu. Tandhor;,', .<lii*r\voo<J, 
Il<;k-0 Knt. SculL. s^luire. Dytijikit, ollJuvsi* 
Triulos. Boy n ton SUulio, D^M^t, AM, 1" I'enii- 
sylvarjia Avc>, TocVolioe, N. \\ 



011 1 — nil mftjor hiUols- iie<i catTlti^j, i^t(?riMi- 
Prutl. SI 1-11 Contiuolu Ave.i Ingkwnrjil 8, 
Ciiliifoniia. 

W A N 'j; ]J : Altec L ri ii s i n Vol ec-o f -Tli r-at d i- 
Si^'iA Spenkop lOnelot^tuo, Nfaho^rflriiy. Klrk- 
p;n nok, Tarpi>n Drjvp. Tumpfi 10, Flu. 



KOK .SALl'] : AH isHUOS of Al'DlO tlirousli 
1051). $100.00 R 0. li, N'oiinnn Ilarpor. 
Clinrlesion, Mo. 

SAT.F/ OU TIiAi:)K Amj>nx i>l2, walmit 
caldnoL Scott 12 IC pvcaiap, Jiitd ^HO 

lospeccjvcly or Jiidko reaHrnj;iblo olTin. Wfjiit 
Crown iapo trnnsport or 4-Lr>iek prouceonU^d 
tape. .Tohu iMri-oU, Student:. Airmd 

Fortes Slaft' Golli^^e. Non'olk il, Va. 

MS: ^^'ill rirtr coijif Ij^jiik' ; yo>! ^^Jt^l^ I 
loV(^[l ir/inips. I likG it liere. Mnujrie. ."i2l Kn.st 
lC2int Kl., N>w York 51, V- V. 

A;Mri^]X povli^lde cases for ?^.'J5o tape re- 
corder. Xnw condition. J>3T I'or hoth- Rek-0- 
Kut profofr^^ional 3G:^D ( r^-^ k 7.S > h; ' simi- 
tJihlc. ny>^tercf^i? motor, p^x'C'll'^ur. .?T5. R. ,T, 
Riitrinj^er, a07 Bird Itoek, f.n.Iolla, Cnllt'uniia. 

USI$n QUALITY COMPOXKNT.S — Dyna- 
kit MK IIT ?i"»OjiO. Dynnkii. preamplilli^r 
PA.\r-l i>20.00, Mclntosli GO VV'K SUa.O^l, 
Ciait*^m-'n 100 amplifier $20.00. Collin.^ A (alio 
FM/ANI *;t<^roo taiior ^Ui.HO^ WcaC tiers sels- 
mie turn I aide ^;^<kOO. Wr^atliors MT-1 lom^- 
ftrm ^ITj.OO. Wi^itluirs FM cardirl^:'^ and Of=- 
^'illatoi (lrto^^op>lOTl^^) ,^:ir>oa, Aii-I WTI 
speaker -S75.00, Jan^;Zen ]-iiOl.- eli^^-1 1 ostatie 
twt>et(>r .^00.00, Alteo IjAUSinc: spi^akei' 
00. Professional a(;oroHt irnx(;r (tvriJf? for 
further details) , Sola constant volume traiis- 
t'oriner, 1 KW .^uO.OO. Al! itoois tir»] s^iiaran- 
ieed to l>e in fjood em: di lion. Rf>n)jT full 
anioiint or 10 for C01> ordois", 0(to Ci 
StaiKllinrdt, 210 .ToJiiisou St.. Pon.sunen, Pa^ 



Kf>KOTRO-VOlOF T-3r» lu-^oter. S1!>,00. 
Stte[)}ien.s 1:^:2 AX 12" eouxiiil M(ja<jhed Afrieau 
mahOffJiny eiiclosiiro $Uo>0o ; larcie oialiofiaiiy 
iMu'loKUre *2r>.00 ; new, in cartuij. Vikhif; 




Pl'^ST OFFFTl : ^.OWfilt iiihpliH.r: EV 

AM/FM tuner wiUi pieam]> : FV rjIID Ij^ira i 
F/V "Patrician." All excolli^ni eondition* U. 
Bailey, filO Slade Ave,, Pike^cvill^ 8. Md. 

IMONT-A-TAPE/.stereo or nionaiinil. No 
deposits — no inlnimnnis> Vrop cataloj;. Cotinn- 
bin, OGi>l Foxluiry Wfiy. l;iv/>ra. California^ 
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Fastest, Easiest Way To Learn Alf About Audio 
NEW Rrder "PictJre-Book" Course 

BASIC AUDIO 

by Norman H. Crowhurst 

Th.& Rider "picture-book" upproach hro mcido 
many technical subjects undertitarKlnblt; to many 
hundreds of thousands of T^eoplc. Now, everything 
aboiit sound find audio reproduct\Mi is' mnd© 
fttystal-cJear, If hi-fj is your intcreftt — or if you 
work with tftpo recorders — or the broad subject 
oJf aouTid reprocfxittion inlcvesls you,— or if you 
assemble your hi-fi eauipment or hvy n. complete 
"pack afire"— you must read BASIC AUDIO. 
If you already own sound r<?producinf? eauipment 
—this "picture-book" course will give you nn all- 
around bfickj?round on all the important, details of 
eound reproduction. It will enable you to get the 
moiil fronn your cquipmenL 

You can learn easily^ rapidly at very low cost. 
You biiild youf knowledpre fitep-liy-atcp, There'a 
one idea and one speeiaUy prepared illustration 
per pnffe» More than 400 illustrations for mairf- 
mum understand inf?. 

Beyond a knowledee of electricity nt tha haniet 
levei, no previoua electronic experience is needed 
to Ret the maximum Jfroin this course. Whatever 
electronics circuit theory is reouJjred to rnalce the 
entire panorama of sound reproduction and re- 
cording' visible to you ia provided. 
This Rider ''picture-book" audio course cmn- 
pletely different from anythinj? that haa ever been 
presented. We guarantee your saliRfaction- 
#201,3 vols., suit covers ^ft.70; #201-H, cloihSS.Oo 
Al y/iuY johhcT or book store, or order direct AU-iO, 



John F, Hitfer Pub., Inc., 116 W. 14th St., N.YX. 
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FM/( 




ANTENNAE 



THE FINEST OF ITS KIND . . . 

Got more FM stations wtih the world's moit 
powerful FM Yogi Anrenno systems. 



To be fufly informed, 
send 3o< for book 
"Theme And Varia- 
hons" by L. F 6. Carini 
and containing TM 
Station Directory. 



APPARATUS DEVELOPMENT CO. 

WETHERSFIGLD 9, CONN 
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CANADA 
High Fidelity Equi pment 

Complete Un as m Com plete Service 

Hi-Fl Records — Components 
and Accessories 

SLECTRO-VOICE 
SOUND SYSTEMS 

1 26 DONDAS ST. WEST. TORONTO. CANADA 
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ELECTROSTATIC TWEETER 

THRILLING 
Ht FREQUENCY 
RESPONSE 

ONLY $19.95 
ORDER BY 
MAIL 




kierulff 

SOUND CORPORATION 



1013 
S. FIGUEROA 
LOS ANGELES 
CALIFORNIA 



• KARMCAZr-KARDOir AND JURROXiD 
TO CONSOXilDATB. T]\j' O^^ii'di^ ol.' Bi- 
I'cctoj's ot" .Jei'i'old J'^ltiftroiiif^s ;iiHl Jlar- 
juhi^-Khi-cIO" have ai>iii''>v^d in priix-npl^i a ■ 
ccnisolidn l.ik>n of 1 ]u> t.vv'.> eloi^tvfjiiic com- ! 
l.ifnni>f^. C'Mtsunu'naUoii or the Lravisuclion | 
is (::onti>i.L;ent upon rip|>J"Ova^ by Jlavmaii- I 
K.ardi.in sluLVOlioldci'^. \\. cxiT)eetc(l that | 

II Lhc Lwo conipLniie5; will coiUinuc Cm oper- | 
■L(0 ii« before \\\\\\ no uliaiii^o in Jii;in;iiro.- 

I juurji., pi-ij^'rani, iM- ]< jcritruiu 



• AUDIO TECKITIQUES, INC., h comiiro- 
liei^.-^ivc Hhn :iu(l tape suinid n-rc^ordiivcr 
service, hufi been 1"<jrmod by .)[>]in II. J-lc^au- 
niOnt> Lawreri^^e J. Kriieger, and Howard 
Jjiiwrenoc- Mr, J^eannionl wa*? "formerly 
ICttsiern Bnnicli Alunat"'-'' t>f tliti United 
Stereo TjLpf\^ L^ivi.siou of Ainpcx Audio, 
Ine. Vlv. Kro<.^'Ov is the former Supcnvi fa- 
il]^ VWva Kditor of TniHsljhn-CatvivcT, Itk.;, 
Proviouyly, for Hvti ysfir.Sj he waa rihn edi- 
tor for M;ir:ih of Tinie^ Vlw Ijawrcncc was 
Production Supervij<or for Robert Lawr- 
ciic-e I'rodnrtious, and Vice President of it>' 
indi.i.<i.ri:i.l division, Luucks and N<irliui^. 



• Ul^TRA i:i>i:CTROI7rCS. INC. unmed 
TTuitod States distril)ul ni^c; of (he 3?artridg"6 
Transfovmer lino. In addition to inovidiufi 
t.cc-hnical inf oi'tnatioii, Ultra. IClectronicri 
will also jnovide appHeation euginceriufi 
sf^rvi'.'O. 



• CleariTif^ tho vny for disb i i>\ittnu of 
ownershH^ and earninjR:S3 amonE" key em- 
ploy eesi, Jacls Gilbert Associates lias an- 
noimcod its incori^oration under i.hc na]iio 
of Gilbert and. Tellx, Inc. Under the ar- 
raneremcnt cone hided, substariLntl 

stock HtLe resli£ liave been accjviired by 
Itichnrd Feli^. aerjonnt executive, and 
Artlnir i^harf, ProdncLio^i and oiUoe man- 
a£rcr. Aucrordinj:^ to Jack Gilberts founder 
OT' the advorCisiu^i ag^ency, the purpose of 
l.he-se <;hMn^es was to rewnrd key em- 
ployes? w}]0 l);\d m;sde sii^rnifica'nt rontri- 
buiion.^ t<.- rlie ajii'OTK-y's .yrrowth. 



A NOTE TO THE HI-FI BUYER 

AIR MAIL us you/- foqukrements for 
on IMMEDIATE WHOLESALE QUOTATION 

Ccmponenti, Topes and Rocofdors 
SHIPPED PROMPTLY AT LOWEST PRICES 

w/?/r£ 700/ y fo/? f/jff catalog 

3 U d i O 71 4- A Lexington Avo> 
unltmitad Now York 22, N. Y. 
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LOOKING FOk a 
pleasant surprise? 
Write for our new hi-fi 
catalog. You'll b« glad 
yau did. 

KEY Elect-ronjcs 
120 Liberfy St.* 
New York 6, N. Y. 
CL 8-4288 
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PACKAGE HI Fl 
or SINGLE COMPONENTS 

You'll find our pnce^ tow 
and service fast, 

UVrllo for our quotation 

Center IndusfrioJ Electronics, Inc. 

74-A Cortlandt St. Now York 7, N. Y. 



YOUR NEEDLE IS 

RUINING YOUR 

VALUABLE LP 

RECORDS 

(if il isn't a Fidelitone Pyramid Diamond) 

Ordinary bail point needles rise and fall sporad- 
ically: rrde bumpily in higti frequency grooves, 
bridge crests of modulation, and chip away deli- 
cate sound impressions. Yoor LP records are 
permanently impaired. 

A Fidelitone Pyramid Diamond smoothly follows 
ttie intricate contours and sudden transitions 
from high to low tones, and gently glides along 
the centeriine of your microgroove records. It 
actnally prevents groove deformation and pre- 
serves aJ[ sound impressions. 

HERE'S WHY... 



Circle S7H 





Rdcordinu Siyluj Ordljiory Nwdlo Pyromid DiomoniJ 

Fidelitone's new Pyramid Diamond is shaped 
similar to the stylus that recorded the original 
sound. It perfectly follows evefy 
contour created by the recording 
stylus. 

In an unmodulated, or low fre- 
quency groove, the recording stylus 
(A) cuts a groove (W-l) wide 
enough to let an ordinary ball 
point needle (C) and the Fidelitone 
Pyramid Diamond (B) track the 
centerline of the groove accurate- 
ly, and contact atl recorded sound 
impressions. 

As the groove is modulated by 
high tones, the groove width 
(W'2) cut by the recordirrg stylus 
(A-1) narrows. This causes 
the ordinary ball needle(C'l) 
to rise and "pinch out" of 
the record groove. It 
bridges modulation crests, 
mistracks centerline and 
distorts sound impressions. 
The Pyramid Diamond (B l)^ 
because of its new shape, stays 
solidly in the record groove, 
smoothly glides along the center- 
line positively driven by the 
groove walls. 





BALL POIMT DIAMOND PYRAMIf) DIAMOND 

And the new shape of the Pyramid Diamond 
allows more surface contact between needle and 
record, substantially reducing contact pressure. 
This greatly increases needle and record life. 

See your record dealer or hi-fi specialist today. 
Demand the Fidelitone Pyramid Point. You owe 
it to your records and your listening pleasure. 

For the complete story on the revolutionary new 
Pyramid Diamond, or the name of your nearest 
dealer, write Fidelitone, Chicago 2S, Illinois. 

Fidelitone 

"Newest shape on records" 
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^m^eite Superior Quality Hi-Fi Kitsy 

t 0UTSTANDIN6 DESIfiN - INCOMPARABLE PERFORMANCE 




• 50 WATTS MONAUKAUY — 25 WATTS 
lACH STiREO CHANNEi • RESPONSE 15- 
40/000 Cl^ ±: *5 0& (at normal llfttentng 
lovet) • UMIQUE '^BLEND'^ CONTROL 

• PREMIUM EiB6 OUTPUT TUBES • SEPA- 
RATE BASS ANO TREBLE CONTROLS 
« CLUTCH-OPERATED VOLUME CONTROL 

• 3nl CHANNEL OUT 




NEW! KT-250A 50 WATT INTE- 
GRATED STEREO AMPLIFIER 



A complftlftly ndw tterdo high fldftllty otnplHUr 
whh o high qualiry of r«producHon, vertoiMlty of 
op6rotion, and diillnclive t^Tng. 
A full rongD of coMroU enohlei you »o onjoy tS« 
olmoit in llirerting pt«aiurft In any illuatlon. Da- 
luxo feaTurai Include: unique * 'Blond" control 
for conlinuouily vofioblo cfionnol loparalion— 
ffom full monaurol io full irer^o, 4^p(MlrIon 
Seleciar> AAod«j Loudneti and Phate switches. 
Alto provided are oulplili for A. 8 ond 16 ohm 
ipeaken. Hum froo operaiion if Iniured by tho 
uifl of DC on oil proamp ond lone conlrol tuhoi. 
Harmonic diitorMort^ Ion Jhon <^.1^%. IhA dJsfof- 
lion, ion thon .5%. Hum ond noiia, 74 db below 
full oulpul. Deiianed wilh the Vit builder In 
mind, airembly Ts timpie— no fpecial fVilli or 
looli reqoT/ed. Complote wllh deluxe cabinet and 
legs, all porlt, luboi and deloiled initruclio'> 
monuoL Shpg. WK, 76 ibi. 

KT-2fOA SUrao Amplifier KIl 5.00 Down 

Net 74.S0 

Steroo Amplifier, wlr^d 2.00 Down 

Nol 99.50 



• Mult!pl0x Output for New St^roo FM 

• n Tubes (indudrng 4 duoUpurpesd] + 
Tvnlng Eye + S^l^niuifi rectifier Prpvldo 17 
Tube Performan^ • Pre-oligned iF's 

• Tuned Concede FM # DudE Cothode 
Follower Output 



KT-500 FM-AM 
STEREO TUNER KIT 



More lhan a yeor of rat«o/ch, planning and en- 
gineenng went into tho moking of the lafayetta 
Stereo Tunor. FM tpocificoiloni Incfude groonddd- 
Qrld uTode Iom^ noiio frortl o/id wllh triode mixer, 
doiible'to/ied dual limtlor* with Foilor-Seeley dk- 
criminolorj Ion ll^on \ hormonic dlilortion, fuil 
200 kc bandwidth end lonsltivily of 2 microvolfi 
for 30 db quiflllng wilh foil limiting of one ml- 
crovoll. 

Tho AM arrd FM tocllofit havo loparale 3-oans 
tuniofi condenie/, teporaio flywhoAl tuning and 
foporolo volumo control. Aolomotic frequency 
control "locks In" FM ilgnal permaneoHy. Two 
separale printod ciicotl boards moko conrtroclion 
and wiring timple. Ccmpleto kit includei oil parls 
and mofal cover, o slep by-tiap iniiruellon man- 
uol, tchemotrc ond pictoflol dlogrami. 5i£e it 
13Vi^ W jt 10%'' O X 4'/i" H. Shpfl. wr., 77 lbs, 

KT-500 5.00 Down Not 74.50 

LT-30. Somo oi above,, complaloly foctory wjred 
and tolled 5.00 Downj Net 124.50 




A REVOLUTIONARY PEViLOPMENT 
IN STERIQ HIGH Ftf^ELITY. 
• UNIQUE STEREO 1^ MONAURAL CONTROL 
FEATURES • AMAZING NIW BRIDGE CIR- 
CUITRY FOR VARIABLE 3d CHANNEL OUTPUT 
& CROSS-CHANNEL FEED « PRECISE ^'NULL'^ 
BALANCING SYSTEM • RESPONSE S-40,60O 
CPS ±: 1 m 



KT-600 PROFESSIONAL 
STEREO CONTROL CENTER 

Solves Every Stereo/ Mo nQUrcl 
Control Problem! 

Provides lueh unuiual fealufei at a Bridgo Con- 
trol, for varioblo ci-ott-channel fignol feed foi 
ellmfnalion of "ptng-pong" {exaggerale<l leparo- 
tion) offecFf. AFio hai full input mixing of monail- 
ral program lources, tpftcial ^MuM" sleroo bol- 
ancing and calihraling system. Alio hai 2X |K]uol- 
izalion poiitjoni^ olUconcAnlrJc controls, rumble 
and scrotch f/llori^ toudn«ti switch. Ciutch type 
Volume conlroli for balancing or as 1 Master 
Volume Conlrol. Hos channel reversCj electronic 
phaiing. input level conlroli. Sentitivily 2.2 mll- 
Mvolti for 1 volt out. Duol low-impedonco out- 
puts tplolo followers), 1 500 ohmi, Roiponce 5- 
40,000 cpi ± 1 db. Leit than .03% IM ditlor- 
tioji. (jioi 7 new 7025 low-noisa duol triodot. 
Size K i^h" X 10'A". Shpg. wt., \t lbs. 

GsmpleTe with printed circuit board, cage, pro- 
fuiely ilTuslraled Inslructlcnf^ olf neceifary parts. 
LAFAVEHE Kf-AOO-Steroo Preamplifiej- kil- 

5.00 Down Not 79.50 

LAFAYEHE LA-600-5toroo proamplTfier, Wirod 
- 5.00 Down Net 134.50 
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AVAILABLE IN TWO MODELS: 

STEREO-COMPACT ESQ-halMrack erase and record- 
ing heads and short-gap quarter-track play models. 

STEREO-COMPACT RMQ— Quarter-track recording 
model with exclusive wide-gap recording head and short- 
gap play heads. 

Both madel6 pl^y 'A and/or % Er^ick Glared Eaoes. 



IS THE PERFECT MEMORY FOR 
YOUR HOME MUSIC SYSTEM 

Viking neatly combines its famous 85 tape deck with 
the superb RA72 recording anaplifiers to give you a 
stereo unit unequalled for performance and quality. 

The ^'STEREO-COMPACT" enables you to make 
stereo tapes from records . . . AM/FM broadcasts . . . 
and live program material with recording fidelity to 
satisfy the most demanding and simplicity of operation 
to delight even a beginner. 

This package is designed for ijistaJlation in wall or fur- 
niture, mounts in a 12M square cutout. 

Best of all, the Viking ^^STEREO-COMPACT'' is yours 
at a surprisingly low price. Get complete information . , . 
visit your authorized Viking dealer or write Viking 
of Minneapolis. 



ng OF MINNEAPOLIS, INC. 

9600 Aldn'ch Avenue So>, Minneapolis 20, Minnesota 




Sold exclusively through quality high-fidelity dealers. 
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Each «=<»r"P'^rhabs<>'"»* 

coT^pone"*^ „fistor to insure 
precision t""^;„ under every 

conceivable ei 

condition. developers. 
Transis-Tron.cs^ ^gcturers 

design*" »"^,^^ampli«ier. 
of the TEC *'*'*7_,isti in the 

transistor field. creative 
..know-how 1^ circuitry is 
use of same level of 

applied. ^V'J'the ma""'^*^*"'* 
reliability. *^*the allf^"- 
of the TEC ^ -^^'Mier. Fre 

''"-""^ :rwer requiren^ents 
cycles; power ' m ^c, 
117 vac or 1^; , harmon.c 
hum 7%„ 16 inputs 

distortion 0.7 /o^ o m»o 

The trans.^tors w ^,tU 

-^"^^^those used in Space 
many of those ^jstors 
ABB devices . . • ..|:-ations ot 

^^^•^^-r^xacrtude an-' 'evei 
amazing ex«" 

ol efficiency^ complete spec, 
write n^'^ *^;„e T£C S 25 
fications on »' Pi^e 
AU.Transistor Sler, ^^^^ 

Ampiif-f-^-P^rhannei. | 
34 Watts E-acn ^um. ■ 

Tubes. NO ""t*-^_Guaranteed J 
t^o Microphonic ^ 

TWANSis TBON'C'^ Santa 
1650 21%t Street ^^^^g^.^ed 
Monica. Cat.f. . -^^^^ electron*: 
leader m 

devices — — 
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